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EC LIP SES 1997. 


This year there will be Five Eclipſes, "Three of the Sun, and T we 


of the Moon, which will happen in the following Order: The Firſt 
| Eclipſe of the Sun will happen on the gth of January, at Forty-Nine 
Minutes after Three in the Afternoon, only Part viſible.- -The Se- 
cond will be an Eclipſe of the Moon, beginning January 23d, at 


Forty- Seven Minutes after Two in the Afternoon, Middle Eleven | 


Minutes after Four, ends Thirty-Six Minutes after Five, Digits eclipſed 
9, 6/. Moon riſes at Twenty-Five Minutes after Four, conſequently 

only Part viſible.---The Third Eclipſe-will be "of- the Sun, July 4th, 

at Twenty-One Minutes paſt Midnight, invifble.---The Fourth will 


be an Eclipſe of the Moon, Fuly zoth, at Forty-Two Miuutes paſt 


Noon.---The Fifth is an Eclipſe of the Sun, which happens on the 
- 29th of TR at Ten at Night, inviſible. : 


— 


Common Norzs, 1777. 


Golden Number - 10 Dominical Letter E 


Cycle of the Sun - 22 Roman Indiction . 
Epact - .- 20 Number of Direftion = - 9 


The Foux QuarTERs of the Yrar. 


The Spring Quarter begins this Year the 2oth of March, at 6 Hours 


15 Minutes Morning, at which time the Sun enters Equino&ial Sine 


3 Aries, making equal Day and Night all the World over. 
The Summer Quarter commences the 21ft Day of June, at 4 Hours 


33 Minutes, Morning, the Sun then entering into the Sign Cancer, 
making the longeſt Day to all the Northern, and the ſhorteſt to all the 
Southern Parts of the World. 

The Autumnal Quarter begins the 22d Day of September, at 6 at 
Night, at which Time the Sun enters Libra, .making again equal Day 
and Night to all Parts of the World. 

The Winter Quarter begins the 21ſt of December, 10 Hours 20 


Minutes, Morning, the Sun then entering into the nd; dee Sign Capri- 


corn, making the ſhorteſt Day to the Northern, longeſt to the 


Southern Inhabitants of the World. 


WEIGHT and- VALUE of "the Gord T N 


Cons. of England. 


i ' WzrGnT. - EC ans; 
GC 01 D. dt. rs. ä 1. Ss d. 
A Guinea 3 1 © 
| er Dan: 2 16,9 90010 6 
uarter Guinea 1 8, 8 
SILVER. 11 | rg 
A Crown | 19 8, 519 8 
HFalf Crown 9 16,2599 o 2 6 
Shilling 3 20, 903 8 9 «5 
. Sixpence I 22,451 0 wed 6 
Curre t Gold Coin muſt weigh as follow 
: dt. grs. 
Guineas g 
_ Half Guineas 2 16 
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1777: Tanuary bath N Fe bs 3 
Wee rt day 9 h. 9 m. evening | | 
Won 9 day 3 h. 39 m. aſternoon Sun enters Aquarius © A 

id Quarter 16 day at noon 19d. zh. 54m. 

23 day 4 h. 19 m. afternoon | Apparent time. 
Laſt Quarter 31 day 6 h. 28 m. evening | 

7] W(Circumeinon 8 443 56[22 58 |.» rifes| 23 
Mars riſes 11 36 8 443 56022 52 om 24 
a * 8 33 57122 46 | 1 25 
. 8 243 58022 40 J 2 26 
Ea S. aft. Chriſt. O. rig. 8 103 59/2 33 3 27 
MIEpiphany Twelfth Dayg of4 of22 26 | 4 28 
EY: 7 cold 1122-18 Fo 29 

| S{W|Lucian = 41 1 © 30 

Sun eclipſed 7 cola 2% TER I 

: | 5 7 5004 4/21 52 2 "28 
| : | , 4 521 42 3 
18. aft. Epiph- O. V. 2. 4 444 1 32-1 7 4 
[Camb. T. b. Plow Mond.j7 534 721 22 | 8 5 
Oxford Term begins 7 524 821 11 0 6 
| | 7 5114 9 r CHE. 7 
| 7 Fo 1oj20 49 |Morn.| 8 
Old Twelfth Day. 7 494 11j20 37 | © 9 
Q: Ch. „d. kept. Priſc. 7 4 12120 24 | 2 IO 
2 S. aft. Epiph. 7 4604 14/20 12 | 3 11 
Fabian In 8d. . 1 Ret. 7 444 16619 58 | 4 I2 
Agnes 7 4304 27119 45 | 5 13 
2 | 7 424 18019 31 | 6 43] 14 
Hilary Term begins J 4114 19019 27 [) riſes| 15 
7 3904 29 3 | $2 24] 16 
Converſion of St. Paul 7.37] 23118 48 | 6 2917 
;|Septuageſima Sunday [7 604 24118 33 | 7 18 
Pr. Aug. Fred. b. In 87 4 26018 17 | 8 19 
[days of Hil. 2Ret.ſ7 3204 28018 19 20 
| | 7 3oſ4 3oſi7 45 [10 21 
King Charles beheaded / 2804 3217 28 Ir 42 
II. 2714 3307 11 [Morn. ] 23 
Leng. of [Days in- Bay 1 Twilight Clock be. SevenStars 
Days. | creaſe. | breaks. | ends. fore Sun.] South. 
457 52 þo 85 59 6 1|4 20 | 8A43 
8 0 þ @:49 | $.56 6.410340 1.20 
8 100 26 | 5 53 0: 1 © 4: 58 
8 200 37 | 5 48 6 12 [10 29 | 7 37 
8 34]0 50| 5 43 6 17 [11.59 | 7 16 
Seals £1 c 237 6 23 [13 10 |6 55 
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"HJ "= bath XXVIII Days. 1777 
New Noon 5 day 4 he 3 32 m. morning | Sun enters Piſces. | = 

Firſt Quarter 14 day 8 h. 18 m. night 17d. 17h. 46m. 
Full Moon 22 day ꝙ h. 19 m. morning] Apparent time, | 
SE © | ©] O©O® |) riſes] d ; 
Lala} cy, Holidays, Kc) ries) fcts. declin. 3 

2 | 4. | 7 2614 34/16 54S] im G 24 

2] E]Candlemas d. Sexag. SJ7 244 36|16 37 | 2 725 
IVD Mor. Purif. 3 Ret.|7 2204 38016 19 3 13] 26 

An Mars riſes 10 11 7 2004 4016 14 19] 27 

5[W| atla 7 1804 4205 43] 5 29] 28 

1 6} 42 + REN 7 1604 44] 5 24] 6 15ʃ/ 29 

F Venus ſets 8 43 7 144 46015 5 [D ſets 1 
808 | 7 1214 4814 4b | 5 ag 2| 

gf EJShrove Sunday 7 174 49/4 27 | 6 32] 3 
{"2/Mjin 8 days of Pur. 4 Ret. ) 1004 golt4 7| 7 54 4 

1 1f Shrove Tueſday / B84 52113 489 19] 5 
j:2[WIAfh Wedn. Hil, T. ends 604 54113 28 [io 41] 6 
Irn old Candlemas day 7 84 55113 7 [ir 590 7 

114] F Valentine 7 304 57/12 47 morn. 8 

I; S|Camb. Term divides / 1/4 5/2 26] 1 18] 9 

1:6] Er Sunday in Lent. 6. cos Hts '9f. 2 207 20; 

r7]M CCC 

1801 b 55/5 5/1 234 30012 

19 Ember Week „„ ͤ 237 260-13 

20 | 6116 -glio-4070 C2 14 

j21]F 6 495 11/10 19 | ) rites] 15 

22] 8 Procyon S. J 4756 13% 57 | 52 2p] 26 

23] Elz Sunday in ant 6 4515 1519 356 29] 17 

124[MJSt- Matthias, Pr. Adol.l6 43/5 179 127 35] 78 

$251] [Fr. bor! 6 41]5 1918 508 39] 19 

C1 261W 0 6 3005 2118 28 |] 9 44] 20 
$271 0: 39 2h8 -<6 3 21 | 
128 F 6 3606 2417. 42 [IT 54 22 

th it - ; ilightÞOlock be-|SevenStar 
+ Pays 7 . SF n Fal 8 — — "ooh: 

C11 i-19-..0, 1. 25 c -2.c- 4 6 34h 8 31 
69 27] 1 43] 5 21] 5 ic 6 39/4 346 11 | 
111 9 4s] 2 15 12 5 16] 6 4814 4105 gr | 
5 „„ auf 6 2x0 & cor 271 5 * 

21 fo 23/2 394 Sis 277 5s 5665 12 
se 43h A. L ZL b o 4 4 


1777. March hath XXXI Days. 51 30 
Lut Quarter 2 day 1 h. 42 m. afternoon. on 
N Moon 9g day 3 h. 20m. afternoon. S. enters Aries, 1 
Firſt Quarter 16 day 6 h. 11 m. morning. | 19d. 18h. 15m, 4 | 
|} 
ly 
| 


— —— 


Full Moon 24 day 2 h. 54 in. morning. Apparent time. i 4 
23 
N * f | 


1, S|]IJaud, J 3415 2607 208 Morn. 

2 |E|; Sunday in Lent. Chad.6 345 28% 57 f 44 
5 J6 3oſ5. 306 342 66258 lit 
4 |To|Jupiter South 8 3 6 2805 321 113 80 280 
1 6 2615 34/5 48 4 4/27 
F 6 245 3665 24 | 4 $53] 28 

F Perpetua 6 225 385 15 36029 
3481. | | 6 20j5 4004 38 | 6 10 30 

3 [E|Midlent Sunday 6 1805 4214 14 |) ſets] 1 

WG J6 1605 443 51 | 6ag6] 2 

jir To | J 14/5 463 7 4 $3 4 
12 W|Gregory M. 6 1206 4313 . 319 46-4 { 
13 TijRegulus South 10 20 |6 10j5 5002 40 [It 7 N 
14 F | 6 Vis 22 16 | Morn. : | ith 
15.8 = 6 65 54x 5210 27] 7] |} 
:6/E 5 Sunday in Lent 6 45 561: 29|1 38| gf | 
17 MIt. Patrick 6 215 5811 52 400 9g 1 
118 TuſEdward K. W. S. 6 06 oo 413 32 1610 

19 Wars riſes 7 7 5 5806 210 1 ( il 

20 Ty!Equal Day and Night |5 56/6 40 * 5x] 4 480 12 [ 
21 F Benedict. Camb. T. endgg 54/6 6o 29 |-5 19 13 
22 S Oxford Term ends |; 5266 8 535 42] 14 
[23}E|[6 Sun. in Lent. Palm 845 50% ror 16 | ) riſes 15 

24 M 5 5 4806 121 40 [0 a 3616 

25 IU Lady- day 5 4606-144: 3 7 4 7 

26 W EE 45 4400 2 27 47] 18 

27 Til aund. T hur/da 9 4 172 50 9 54 1 

28 Þ Good Frida 8 5 bo 6 19;3 14 (10 59 25 

18] 5 396 21j3 +37 | Morn. | 21 
zo [Eaſter Sunday F 3716 23/4 of © 4 
1 MIEaſter Monday & 3616 25/4 231 1 * 4 


Leng. ot Days in- Day js 'Fwilght[Clock be- SevenStars 
. Days ] creaſe | breaks. n Faſſſ ends. fore Sun.] South. 


1 110 533 94 415 37719 %½½2 34'| 4 A42 
| 6]: 133 294 315 437 29 [11 26% 4 24 
11 [11 33] 3 49 4 20 5 50 | 7 40 [10 94 5 
16 [11 534 94 9 5 56] 58 433 47 
21 ji2 13 1*4::29-| 3-58 | 6.14 8: -2:] 7-14:h3 -a88 
| fl 6 =lQr4alc 2 11 
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NP 1777 
Lan Quarter 1 day 5 h. 31 m' morning. | | 
'} New Mcon 7 day © h. 18 m. midnight.|] Sun enters Taurus. 
| Firſt Quatter 14 day 6 h. 1 m. afternoon.| 19d. 7h. 7m. 
Full Moon 22 day 7 h. 52 m. evening. | Apparent time. 
Laft Quarter 30 day 5 h. 18 m. afternoon. 1 | 9 
Eaſter Tueſday 5 27 4 47 2 m 4 
5 5 295 102 54. 
R. Biſhop Chickſt.r b 31] 5 33 | 3 37 
St. Ambroſe 5 5 
0d Lady day a 5 256 35] 6184 46 
1 8. after Eaſt, Low 8.5 370415 120 
Saturn riſes 7 37 5 30] 7 3 |D ſets 
EY 5 41] 7 26 [| 7 a 21 
Oxf. and Camb. T. beg. 5 176 43] 7 488 47 
f 46 156 45] 8 10 ſto 13 
| c 150 4% 5.32 Þ1 30 
5 . 5 1106 49] 8 54 [Morn. 
2 Sunday after Eaſter 5 10% 5c] 9 16 [| © 40 
From E#ft. in 2 weeks 115 806 52 9 37 | 1 37 
IP 5, [Ret.|s 616 54] 9 59 | 2 24 
Eaſter Term begins |5 4, 56/1 203 1 
5 2% 58110 41 | 3 32 
| 1 4.3 55: 
Aphege 4 587 211 23 | 4 19 
4 Sunny after Eaſter 4 5007 4/11 43 | 4 35]. 
rom Eaſt. in 3 weeks 2[4 547 6 „ 
LRet. 3 $445 12 
St. George 4 col7 1ofi2 44 | D riſes| 
4 497 11113. 3 | 84 540 
St, Mark. Prs. M. born |+ 477 73113 230 5 
» 204 43 frr # 
Sunday after Eaſter 7+ BJ x |Morn. |. 
From Eaſt. in 4 weeks|4 41]7 19j14 200 8 
3 Iz Ret. „ to 12 2} 
Leng. oilDays in-l Va PTwilightſcl Fe enStar. 
| as . . 1. Sun Faſt —_— og. >. 
12 55 [5 11] 3311615] 8 29 | 3 47 | 2 Ago 
413 i 5 zi 3186 21] $42 2 18 | 2 
1335} 513 56278 5510 54 | 2 
13 536 92 516339 9 Jod2g | 1 
1:4 23] © 0 39 | 9 1.31 | 1 
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4 May hath XXXI Days. 


—_— 


/ 


Kew Moon 


Full Moon 


-7-day..8h. & m, morning 
Firſt Qyarter 14 day 7 h. 46 m. morning 


22 day 11h. 24 m. morning. 


| 


| Apparent time. 


Sun enters Gemini. | 
20d. 7h. 47m. 


Laſt Quarter 30 day 1 h. 18 m. morning. 


1 Ti} St. Phil, and 1 5 4 30% 24/5 15x} 2m 22 25 
| F 4 347 26115 33 | 2. 53] 20 

3j S Inu. of the Croſs," 4 3319 297116 53 7 
|4E Rogation Sunday 4 3117 29116 8|3 45] 28 
| 5!MjFrom Eaſt. in 5 Weeks 44 30% 3oli6 25 | 4 8 29 
6. To] 70bn d. Lat. NN 4 28/7 32[16 42 [D ſets] 1 
| 4 2617 34116 58 | 7447] 2 
geen day, Ho Holy Thurfſ4 2517 357 15 [9 9 3 

| On mor 0 Aﬀceri: 5 Ret. 4 2317 37117 31 [io 24 4 
| 4 2217. 38017 46 [11 32 5 
ES. after Aſcenifion day 4 20% 40[18 2 [Morn. 6 
4 Term ends. Old- OY 4 - 18 7 18 1710 24] 7 
es 4 1717 19 3% -& ® 
fo 4 16]7 448 46 | r 374 9! 

Oxford Term ends 4 74/7 49119 © | 2 510 

i „F. 19 I4 | 2 27] IT: 
Arcturus South 10 25 4 117 19 27 | 2. 46] 12 
Whit-Sunday 4 10/7 5019 41 1 3-- 4| 13 

Q. Cha. b. 1744. Dunſt. 4 B87 $2119 54 | 3 +22] 14 
Whit-Tueſday  |4 6j7 5420 63 49] 15 
Ember Week 4 57 550 184 © 16 
Prs. Eliz. born 4 3/7 57Þ0 30 [ Driſes 17 
3 1 4 20% 58020 42 | a 1| 18. 
MN. but twil. till Fuly 21.4 1/7 50 53 [lo 3 19 
Trinity Sunday 4 08 oſ2rt 3 [l 59 26 
Augnſiin. Mor. of Tr.]3 5908 121 14 ſi: 47] 21 
Ven. Bede II Retj]z 58;8 2/21 24 |Morn.| 22 
Oxford Term begins |z 57/8 3j21 34 | © 24] 23 
Hl K. Ch. II. Reſt, C. Chriſti 3. 5618 4/21 430 57] 24 

F| Trinity Term begins |3 5508 5% 52 | 1 2 27 } 

| =, | . 3 5418 022 011 anal 
Leng. o. Jays in. | Da | Twilight| Clock af [SevenStars 
HE — * Sun Fat n ter Sun. Soutg, 
114 45} 7, 2 3% 509 573 12 | 0 A659 
6 15 <7 21 1 466 55110 143 43 40 
, 023 6&0 ad 
x6 fre 36% $21 1-0 [7 4 ft os a0 2 
21 15 ce] 6 0 187 8 [it 42] 3 48 [riMgo 
26 [16 '2] 8 180 Lieb-] 7 12 [NoNight] 3 23 [11 20 


d 


* 


222. 


a 


Tew Moon 5 day z n. 48 ln. acternoon. ö 
Firſt Quarter 12 day 11 h. 2 m. night. 15 8. enters Gemini. 
Pull Moon 21 day 1h. 5 m. morning. 20d. 16h. 33m. 
Laſt Quarter 28 day 6 h. 38 m. morning. Epparent time. 
Ex S. aft. Trin. Nicom. [3 538 72 Ju m2. 27 
1 2{MlIn 1 week aft. Tr. 2 Ret.|z 5218 22 162 33] 28 
1 3} Jt] 3 5108 .gf22.24 2 551-20 
A WIK. George III. born 3 518 10022 313 23] 30 
| 50 IE pr. Ex. Aug. b. Bonifecejz 5008 11022 37 | Þ ſets 4 
160F Tyra Soutli 1 32 3 4908 12022 43 | ga 10} 2 
1 71S] 3 488 12122 49 fro 1 3 
ö 80 E12 2 Sunday af hte] Trinity 3 4818 13022 55 [10 59] 4 
{ 9]MiIn 2 weeks aft. Tr. 3Ret.|z 478 13]23 o [11 35] 5 
ü 10 Tipringeſs Amelia born 3 478 14123 4 Morn. 6 
i WISt. Barnabas J 40% 7923 86% 7 
1201. ä 3 458 15023 1240 28] 8 
13 1 . 3 45/8 1623 16 © 49] 9 
148 Clock with the fun 3 4418: 1623 181 8 10 
50 KJ Sunday after Trinity [3 4408 1603 21 | 1 24/11 
Ir MIIn 3 weel s aft. Tr. 4 * 4408 17/23 23 | 1 43] 12 
(17]T6|S7. Alban [3 4308 17]23 25 | 2 1 13 
180 Trinity Term ends [3 42/8 17023 26 | 2 23] 14 
19] 124 3 4308 17123 27. | 2 49] 15 
20] F. Edw. K. V. S. 3 438 17/23 28 | 3 2216 
21 SiTong. day 16 34  |3 4318 1723 28 [) riſes 17 
177114 Sundayaafter Trinity 3 4308 1723 27 | 92 41] 18 
3 M 3 4318 17/23 26 [lo 23] 19 | 
n. John Bapt. 33 438 27123 25 fl 57 20 
n. | | 3 4408 16023 24 [11 24 21 
3 448 16023 22 [ii 48 22 
3 4408 16]23 20 |Morn.| 23 
\ MH | 3 4418 16123 t# + 0-.16F 424 
Ska Trin. St. Peter[3 4508 123 13 | 33/25 
ET... 15123 120 |o 54] 26 
| Da) s in-] Va lock ar-| vevenStars 
Days Te x * : W þ zun Eaſt hs ter Sun.] South, 
1 [16 14 | 8 32 8 8 7 164 2 37 10 MSG 
6 [16 228 3853 [71853 15 
| 17 [16 28 | 8 44 RS 17.29 +— % 4900 15 
16 [16 32 [8 48 | £& | 7 5 ſbef. 139 54 
121 1:6 34 8 co & | 7. @s | I 18] 9 33 
{ 26 116 zz (deer z EKL b 


1777. July hath XXXI Days. 
15 Noon day G H. 21 In. manignt.— 
F 


irſt Quarter 12 day 3 h. 34 m. afternoon. ] Sun enters Leo. 


ull Moon 20 day O h. 52 m. afternoon. ] 22d. zh. 23m. 


{Laſt Quarter 27 day 10h. 55 m. morning. Apparent time. * 

| x1v|Camb.. Comm. 3 4618 14123 6x] T m8 27 

| de. B. V. M. 3 468 14/23 1 go 28 

131 3 478 1322 57 | 2 27] 29 

{1 4F Camb. T. ends. Tran. S3 4818 12022 61.4; DN 

| 5] 5 Ad Mic day LMar.]3 48]: 12022 46 | 8 agz] 2 

E Sunday after Trinity 3 4918 11022 40% 300 3 

Mſoxford Act 3 5008 10022 33 flo of 4 
8 Tv 3 5008 roj22 26 [ro 25 5 

ME 3 5118 9 19 [lo 48 6. 
10071. 13 5218 0j22 12 Mt + 3 
11 F 3 538 7/22 4 l 25 8 

„„ [3 546 e. 55 [i743] 9; 

113] Ely Sunday after Trinity ]3 5508 5021 47 [Midn. 10 

14M . 3 56068 4j21 38 [Morn. 11 

It [Tu Swithir 3.57/38 3j2i 28 fo : 2nl £2 

1600 3 5868 2121 18 1.9. 44 13 

„„ . 4 08 oſ20 58 | 1 52] 15 

1:9] S Oxford Term ends [4 12 7 59020 47 | 2 38$| 16 

5 * aft. 3 [+ 307 57 20 35 27 1 

21]M\Dog-days begin 1+ 4/7 56j20 24 | 8a 53} 1 

22 ff. Mor? S, 14 57 8 20 1 1 19 

230 4 607 bf oO | 9 504 20 

24\Th] | el7 52119 47 lo 13] 21 

25 F St. James + 100% 50819 34 0 36 22 

26] S Ct. Anne, Mother of V. M. + 1107 4919 21 flo 57] 23 

27] Elg Sunday after Trinity [4 13]7 47119 7 [it 23] 24 

280M. | Ne 

29 Tv] + 15/7 45118 39 [Morn. 26 

300 1177 43/18 2410 21] 27 

31 Tal 4 1807 42118--t0-]-1-- 4 28 

LENS Vays in- a 1 CLOCK be- de Stars 
Hays is Plans — breaks, bun Caf ee — — 

i-.1 nes &S © „ | 3 21 | 8Mc2 
6 |16 22 | © 12]Noreal| 7 17 No real] 4 16 | 8 31 
11 116 14 | 20 Night. 7 15 Night. cs 28 117 
16 [16 4]o 30 | 7 22 $35 |7 50 

15 5210 42] © 24 1 


Auguſt hath XXXI Days, 1777. 


10 
New Moon 3 day 10 h. 45 m. morning. — — | 
{Firſt Quarter 11 day 9h. om. morning. Sun enters Virgo. 
Full Moon 18 day 11h. 8 m. night, 22d. gh. 397+ 
Laſt Quarter 26 day 3 h. 54 m. afternbon. 3 ü 
1 Lammas-day 44 19]7 410/17 54 Im 57 29 
N 21% 39117 39 P ict] 1 
3 2 after wt 229 2517 24 4 7 a-c721..:3 4 
4M 44 2417 36[t7 7.]8 27] 3. 
5.1 4 25/7 35110 168 54 
GWCramfguration 4 2717 33016 35 % 1& 5 
71 ti Name of Fe/us 4 2817 32116 18 | 9 300 6 
+ + 4 30% 30h66 'r 19 A 
3 | 4 31]7 2/15 43 ſlo 8 
10 H 11S. aft. Trin St. Law-j4 3307 27j15 26 [io 251 9: 
IMI Prs. Brunſw. b. [renceſ4 357 25/15 8 fro 45] 10 
1201 Pr. Wales b. Old Lam. d. 4 3617 24/14 50 fl 12] 11 
Ira W 4 3807 22J14 32 1 480 12 
140 1h 4 40% 20014 13 [Morn. 13 
150 F e Virgin Mary 4 4217 18013 54 |. o. 291 14 
16] S | Prince Fred. born, 17644 44/7 16013 35 | : 22] 15 
17] B 12 Sunday after Trinity 457 1513 16 | 2 26] 16 
19]M] f 47% 1302 5); 37] 77 
19 II = 14 49% 11/12 37 [D rifes| 18 
200 % ü a 
21TH Pr. Wm. Henry b. 176cl4 537 711 57 | 8 43] 20 
22] F 4 $47 Hr 37 9 21 
| 23181 | „ 17 L 9” 20-22 F 
0 24] H 13 8. aft. Trin. St. Barſ4 58/7 2010 56 | 9 56| 23 
| 25M rn, h clo 35 io / 24 12 
2601 b 2 5- 26 fo 14 Jr 0 25 2 
| 27 W 5 4jÞ 5609 53 f 52 26 2 
280 IS. Auſtin 5 66 54] 9 32 Morn. 27 2 
| 290 F | ec. St. John Baff 5 86 52 9 11 | © 5028 2 
; zo] S 5 1006 col 8 49 | 3 561-29 3 
| 311 H 14 Sunday after Trinitjs 12% 4818 27 | 3 1 30 
| ory py Fay ays ae-| Da Twilight|Tlock be-ſSevenStars 8; 
1 Days 79.0 Jes waa Ie Sun Eaſt ents; South. I 
| 115 20] 1 14 1 29 6 59 [lo 315 50 | 6M47 | 
En or TT 
11 14 49] 1 45/2 76499 534 456 9 
„ TIM 330 
„„ 211.230 2 42 
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Sept uber hath XXX Day. 


New 


Moon 


1 day 11 It, 32 lils light. 3 


Firſt Quarter 10 day 2 h. 41 m. morning. 
Full Moon 


17 day 8 h. 24 m. morning. 22d. 6h. om. 


Sun enters Libra. 


— 


Laſt Quarter 23 day 11 h. z m. night. Apparent time. 
IMI races Dog-days end . |5 14% 40/8 69 ſets} 1 
20 I. London 1 1666 5 1606 44] 7 44 | 7a 21 2 
1 5 17% 43.7 22} 7 GEÞ73 

Wir! 5 15 41/6 5 7 5] 4 
SH] 5 2310 391-0 37] 8 VE 6! 
6} S [Fomalhant South 11 4005 2315 37] 6 15 | $8 30 6 
-|Eltc S. aft. Trin. Erurchu:|; 259 35] 5 5218 50 7 
80 NM aan, * 5 276 33] 5 299 2] 5 
9 5 29% 31] 5 7]9 544 9: 
oy 5 3106 29] 4 44 [10 3c] 10 
In Is 3310 27 4 21 f 10 11 
120 F | | 5 35$j6 25] 3 58 | Morn. 12 
1308 [Venus riſes 1 35 5 3766 23] 3 35] © 12] 73 
14|E[16 S. aft, Trin. Hely-15 395 213 12 1 22} 54 

1 NU [croſ5-dayſ5 41/5 1992 49 | 2 30015 
16H 15 420/65 17] 2 2663 - 58] 16 
17 Eater Week. Lamb. |5 45jÞ 1502 2| 5 21] 17 
18h is 47/6 23] 1 39 | Driſee 18 

19 F Is 4606 11 „„ „ 19 
2008 ic 516 gf o 528 6 20 
21] E179, aft. Tr. St. Matthe 5 536 Jo 290|$ 201-22 
22 M. George crowned 176 s 55/0 %o Of 9g. i428 
23jIv] c 6516 31 0 178 9 5 23 
24 (M 5 5906 1041 %% $53] 24 

J25$Hh : 5 iſs cf 1 4 fin any 

26] FHS. Cyprian 6 35 571 28 | Morn. | 26 
2718 5 ir „i 
280 E[18 S. after Trinity 5 15 563] 2 14 8 4487208 
291M] St, Mich. Prs. Ch. Aug 915 51] 2 38| 3 23] 29 

4 Jerome [bo, 17606 1105 49 3 IF4' 49/30 

ng. of Lays ve-| Day _ [TYwilightſC: Sevens tars 

Days hm 3 — 2 Sun f e pon — 
1 3 313 33 106 25] 8 5o | © 23. 4 Mg2 
6 [13 13] 3 21|323]019]837 [159 [4 34 
11 2 3 447 | 338 6 13 [8 22 | 3:48 4 26 
16 [12 33 [4 13 476 78 135 26 | 3 58 

12 13 359 [0 119 1 ES a0 
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"3" 5 WOO Saber Bach XXXI Ts, 2909; 
LET I Gay 2 h. $7 10, Afternoon: | 
Firſt Quarter 9 day 7 h. 34 m. evening. | Sun enters Scorpio. 
Full Toon 16 day 5 h. 27 m. evening. | 22d, 13h. 5Im. 
| Lift Quarter 23 day 9 h. 28 m. morning. | | 
New Moon 21 day $h. 22 m. morning. | Apparent time. 
| 1] W|-vemigins jo 12j5 4 3 258] D fets 1 
2| IR 5 „„ 6 2 46 340 1 02 3 :2 
| 3] F |[Fomalhaut South 103 [5 105 44] 4 11 | 6 49 3 
48 > |» 185 4 4 34 | 7 4 
5 E|19 S. after Trin. VC 
6]M]Faith - JJ! 24 18 &:0 
| 7] Jupiter riſes 1 18 TW 
86 b. er $41 6 319 13:9 
gf In|St.- Denys 5 2815 32] © 30 fro 71 9 
10 F | Oxf, & Cam. Term. begſo 3c c 30 6 52 fr Bl] 10 
q : 33? \ Þ TS [Old Mich. dazÞ 3 205 28] 7 15 | Morn. | 11 
| 12] Ef 20 Sunday after Trin. 5. 3405 26] 7 38 | © 200 12 
1 Iz Mr. K. Ed. Confeſor 6 3605 2418 ©o| 36 13 
14] To | JJ 52271 2 ' ob 14 - 
5 W 6 4005 20] 8 45 | 4 23] 15 
1 16] | 6 42]5 18] 9 7 | Þ riles|. 16 
i 17 F [Ethelred 5 445 10] 9 29 6 11 17 
18] 8 St. Luke © 4005 14] 9 51 6 41] 18 
| g E| 21 Sund. aft. Trin 6 475 1300 12 | 7 15] 19 
| 20M 3 49/5 1100 347 57] 20 
21 JU „»». VÞ $2] 21 
22] W 6530/5 7/1 179 54 22 
| 23] Th} ſo $585 5/1 38 [ro 59] 23 
g 24] F | | 6 57/6 311 59 |Morn. | 24 | 
| 2% SiK. Geo. III. Ac. 2 595 1/12 19 | © 11 25 f 
| | 26] EI 22 8. aft; Tr. King Geoj7 114 59/2 40 | 20 26 | 
'q 271M [Procly 344 573 02 28] 27 
{ 28]Tv] St. Simon and Jude 7 , ts cog 20 1.3 49-29 
8 29|WjFomalhaut South 8 26 [7 74 53113 40 4 42] 29 1 
300 It „ % dae 1+ 
| 3 FI : I . 404 20 54 16] 2 1 
eng. oi Uays vs 1 [41 Willgnt| 490k at-| Seven Sta. | 
Mw IE oat. breatts, Sun Eaſt ug ter Sun. | South. | 
f n j 
49] 7 490 30 3M 4 | 
7 2901 59| 2 46 F 
* a0ir43 19] 2 35; ; | 
I4 18 0 
1 5 | 
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November hath pO = Days. 


13 


virit Quarter 8 day 10 h. 
ull Moon 


Is day 3h. 


Laſt Quarter 21 day 11 h. 32 m. night 


3 m. morning 


S. ent. Sagittarius 
21d. gh. som. 


ew Moon 4o day I 24 m. morning Apparent time. 
i] S All Saints | 1204 48014 398 5 a 300 3 
2E[23 8. att. Tr. Pr. Ed. bo Sc 464 58 | f 4 
3 MIMor. of all Souls 1 Ret.]7 1604 44015 17 F 30 55 
4109p 7 278] 4/5 35 7 Is} Of 
5 Wfpowder Plot, 1605 7 2004 400/15 538 if. 7 
6 I Leonard. 7 2114 369116 11 | $ 58 8 
FP. of Cum. b. 1745 7 23ʃ4 376 29 [10 4 9 | 
| © S [Prs. Auguſ. S0, bo. 176807 24/4 36016 46 [1 15 10 
| 9. 24 8. ait. Trin. Ld. May.) 2604 34417 4 morn. | 11) 
1M [6=y]7 284 32077 20 | © 32] 12] 
1 1] Tb} St. Martin 7 3004 3olr7 37 | 1 caf 13 
I 2|W] Mor. of St. Mart. 2Ret.l7 3114 29117 53 | 3 18] 14/0 
130 Th Sritius 7-32]4 28018 94 41] £5! 
14|F]. 7 3414 26118 25 [) riſes] 16; 
15S | Wachutus 7 3604 24118 40 8 a 617 
» [16]E [25 S. after Trinity 7 374 23/18 55 | 5 46 18] 
171M ugh B. Lincoln VV | 6 35} 19! 
1:8]Tvj[n 8 days of St. ar Net. 7 40 2c1ig 24 | 7 34] 20 
10 * 17 424 18019 388 gf 27 
_ [2ofTi}Edw. K. and Mart. 7 44% 10019 52 %o - $31.22] 
21]F 7 45/4 15þ20 5 [11 4 23 
228 PD Mart. Day. Ceciliaſ7 4614 14/20 18 | morn.| 24 
23] 36 S. after Trin. Clement; 4804 12120 350 | o 15] 25 
24 IJ 40% 1120 44 Fr a0. 
25 ID. of Glouceſt. b. 4 Ret. ) 500 10020 54 | 2. 306 27 
260 7 54 91 53 36] 28] 
270/I¹ : 17 $214 Ljar 16 4 a0 20 
28] F ichaelm. Term ends 7 5304 7j21 27 | 5 4| 30 
29] S 7 54,4 6j21 37 [D ſets] |] 
30]E dvent S. St. Andrew %% $514 5021 46 [4 a 33] 2 
eng. oi Lay ue- |, Da Twili hiClock af-J>even Stars 
Vays. 3 3 *. un Matt: erds. rer Sur. ], ſouth. 
| 1:19 35-6 59/5 175 / 6 45Þ'0 1 M8 
69 17 %s 25 6 34116 / 48 
+. 1r | q . 5 321.5 „„ JE 0 
16 8 45,7 49% 5 3804 5t].6 2:114 go 8 
21 8 zes, 4:5 44/4 526 enz gcjiiAgg 
268 188 16|.5 490 4 48 6 112 111. 20 | 
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[14 December bark XXII. 5— — 2 
run UATrcer day IO u. id In. niglic 

Full av 15 = 1 h. 39 m. aftern. |S. ent. Capricorn 

Laſt Quarter 21 day 5 h. 5 m. aftern. 20d. 22h. 20m. | 

New Moon 29 day 10 h. om. night [Apparent time. 
| | 14 | 7 57:4 3J2150|5 4 7 3 
; 2b f 7 584 2122 5 $ SF 4 
: 31 2 594 'nſ22 136 44] 5 
; | 4/TijAldebaran South 11 35 8 4 of22 2117 47] 6 
k 5 F . 8 oy ode 29 8 55| 7 
N | 6] S [Nicholas 8 13 59/22 36 [lo 10| 8 
Ez Sunday in Advent 8 23 58022 42 [11 26] 5 
i 8{MI|Conception Virgin Mary 8 33 5722 49 | morn. | Io 
: giv] 8 453 56 54] 0 43] 
| JOY 853 553 of 2 3| 72 
L111 S $3 55-3; $3 25} 13 
j F 8 O03 54173 901 4 501 14 
i 1318 Lucy 8 613 54123 13 | 6 1715 
14 El; Sunday | in Advent |8 613 54/23 16 | ) riſes] 16 
| SUM 8 73 53123 19 a 2| 17 

| | no Sap. Camb Term endg8 * 15 8 8118] 
[17] W[Emb, Week. Oxf. Terms 713 53/23 24 | 7 20 19 

| [18] Th 22 J $2123 2671 8-535] 20 | 
19] F 83 calex 27.1 9 45f 22 
i 208 Aldebaren South 10 2 803 52123 27 [io 57] 22 
| 21 E[4 Sun. Adv. St. Thomag$ 813 52123 28 | morn. 23 
S {BM | [Shorteſt days 803 52[23 27 | © 6 24 
1 8 83 52023 . 

24 W 8 83 52/23 268 2 18] 26 
N 25HIul[chriſtmas Day 18 753 533 243 24 27 
8 - 126] F St. Stephen 8 73 24 39 8 
142718 St. John 8 75 53123 195 26 29 
280 EfSun. aft. Chriſtmas. Inq8 73 53123 16 6 39 30 
29]M | N A 54/23 13 mp I 
| 300¹⁰ Y 3 $4123 91.44 2 2 
| ee — 8 $13 55123 4| 5 25] 3 

eng. OI ay C- a pa 111 — 

| Days | Day erdaſe haves, Sun Ref, 2 oe 4 „ 
F | 8 -. 01.8 28] 6: 541-4; 3516 610 22111 A. 
67 588 3605 5% 4 43]6 3'8 1940 39 
7 Fo 8 44 5 39 4 416 I d 17 
167 4608 4816 ee 5 
21| 7. 4448 50 6 1/4 400% 59 1 1009 33 
| 26 | 7 46{lncr. 2| 6 ol 4 401 6 © 1 20 88 


Anſwers to Queries, Rebuſſes, &c. 15 
Axswkks 70 the Queries, ReeussEs, Oc. in Laſt Year's 
Diary | 


Query I, Arfevered by Caput Mortuum. 
HIS difference is one of thoſe operations of Nature which, doubt- 
| leſs, will never be accounted for; though it is probably effected 
by attraction and repulſion”; but in what manner ?--- We obſerve that 
the Sun-Flower generally keeps turning its bloſſom towards the ſun; 
we behold with admiration, the phzaomena of the ſenſitive plant, and 
Venus fly-trap, but when we would enquire the cauſe our reaſon is at a 
ſtand, and we are left to lament the circumſcribed ſtate of human 
knowledge. 85 | 
Query III. Anſwered by Mr. I. Dalby, + 
Theſe ſeem to be the ſpecies of worms called by Linnæus, Gordius 
aguaticus pallidus, with black extremities 3 though I have ſeen ſome 
thouſands of them entirely black; but as he ſays they are bred in clay, 
it is probable that they change to a pale colour ſoon after coming into 
the water, Merrett, in his Pinax Britannicarum, calls them ſeta agua- 
ticus, and mentions the ſame thing of their being vulgarly taken for 
animated horſe-hairs : his words are, * Vulgo creditur oriri, ex ſeta 
eaudæ equinæ aquis immerſa,” He has not taken notice of their colour, 


Query IV. Anſwered by My. French Johnſon, 

Sound the s in unlooſe ſoftly (as in looſe morals) and the myſtery will 
vaniſh ; ſo then unlooſe morals will be good morals, and unlooſe will“ 
fgnify to be tyed. N 

a Queries II. and V. 


Are obliged to be deferred till next year, as no ſatisfactory anſwers 
have been received. | 


Anſwer to Mr. Dalby's Paradox, with a new one propoſed, by Mr. ] 
, : a Wales. 
The ſcheme in the margin the 


muckle mon ſhows, 

To plant three and thirty in twenty- 
four rows 4 

Now four in each row, and in rows 
that are even, 

The number of plants, I would plant 
twenty-ſeven, | 


Anſwers to the three Rebuſſes, byMr. John Clarke, of Lincoln. 
I called laſt night on Dalby---he was gone 
With Rachel Rogers up to e 
What could the errand be they went upon? . 


Anſroers to the Enigmas in laſt Year's Diary. 


I. A Candle 3 V. A piece of Muſic 

II. A Woman [VI. Coffee 

III. A Bed | | VII. A Picture 

IV. A Louſe „ . An 
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16 The Lady” s and Gentleman? « Diary. 


4s axſwwer to all the Enigmas, by My. William F rancidy, of Gy 


Man ! what is he? areptile on the earth ©) 3 K. 
A ſcene of miſery from his very birth ; 
His prime once paſt, how ſubject to decay ! ! 
Prone to the grave, and downward lies his way 
What various i!ls his every ſtate attend, 
Each coming day but haſtens on his end; a | 
To bed by fickneſs, pain, and grief, confin'd, „ 


All out of tune in body and in mind; : V. 
Vermin ſometimes, concomitants of: age, IV. 
Sadden the picture, and his death preſagez; VIE 


Teas, ſoops, and cordials, can't prolong bis Ray, - VI. 
But like a candle ſnuff he dies away. 4 


Anſwer to the Prize, by Philomathes, 


Your portraiture, ingenious Clarke, 
Does elegant appear; 
Pray write ſome more, but not too dark, 
| Againſt another year. | 
- Tngenious Anſwers were alſo given by Meſſ. Rogers, Clarke, Dalby, 
G. Little, Johnſon, Moody, Wales, and ſeveral others; but the prize 
of ten Diaries fell to the lot of Mr. John Clarke. 


New QukRIEsõ, Renusses, Oc. to be anſwered : next Tear. | 


I. rv, by Mr. Robert Moody. 


What is the reaſon that dead bodies ſooner rot in a dry than a moiſt 


church yard: > 
„II. Gra v, by Mi; Polly Tayrt. 


are not children naturally ambidextrous? 
. III. Query, by Mr. Iſaac Dalby. | 
Why does an obje&, when viewed with a magnifying ns ſeem | 


| farther off than when viewed with the naked eye 


IV. Quezy, by Mr. John Burrow. 


" What i is the reaſon that a body moving forward upon rollers, moves | 
twice as faſt as the rollers themſelves ? 


I. RE Bus, by Regulus, 


If the faireft fair you'd know, 
Take the initials here below: e org 
The higheſt ſtation and command, 5 3 
In this great, free, and happy land; | 
The greateſt beauty or diſgrace 
Upon a pretty female's face | | 
The point within the azure ſkies, 5 
From whence the ſun is ſeen to riſe ; | 
The city which ten years employ'd | | 
The braveſt Greeks, before -deftroy's. 1 
2 REBus, by Mr. Iſaac Dalby. 
One third of the pleaſure of each toping blade, 
When n to a beaſt which the Lord never 2 GS 1 
; } ? 


1 


New Exiginas: "107 a 


Wit tell you what brought an unfortunate bad; 
To ample repentance in Lazarus ward. 


III. Rx nus; by Mr. Iſaac Dalby. 


A large purſe, and four ſevenths of a miſer, An J. 0 {i 187 9 
With juſt the two-thirds of a ſheep; 
"Twice a letter of capital ſize, Sir, E We 40) L.. 
Join'd to the beginning of ſleep; 
Theſe name you a Sunday retreat, 
Near London for cit and for ſtranger, 
ere Venus and Mercury meet, 
And your carcaſe and purſe are in danger. 


New ExiGmas to be anſwered in the next Year's Dranrs | 


1. Ex 10, by Mr; William Francis; of Reading, | 


1 Was born in a ſcuffle twixt father and mother 
And quickly convey'd to be nuts'd by another; 
Tho? a black naſty jade, yet to tell you the truth, 

She her duty perform'd, and befriended my youth of 

| Aly beggar's brat thence ſtole me away, 
And ſo altered my dreſs that I thine bright and gay; 
I'm lively and briſk when I've food at command, 
And chiefly ſubſiſt on the fat of the land; 

On animal food tho' I moſtly do thrive, 

1 frequently feaſt on the ſpoils of the hive; 

I'm always aſpiring, which haſtens my fate, 

And-my ruin compleats---a tale for the great: 

Ye Enigmatiſts, who in dark myſteries deligbt, 

In next Ladies Diary bring me to light. | 


II. Ex16Ma, by Mr, T. Fimbournn. 


Ye peateful bards a-while attend, 
And hearken to a faithful friend; 
A friend you'll ſay, I make no doubt, 
When once my name you have found out, 
My downy wings around me ſpread, 
My healing balm propitious ſhed, 
Exert my kind relieving art, 
And heal the ſorrow wounded heart ; 
Jam a kind conſoling gueſt, 
And calm the tumults of your breaſt ; 
I gently ſooth your ſoul to peace, 
And make each jarring paſſion ceaſe; 
From me your chiefeſt bleflings flow, 
A cordial I'm for every woe; SOLES 
I chear yourgloom, to joys invite. aa 
And make your cares and burdens light ; RS 
From envy, pride, and diſcord free, | 
Are every one 2 * .. 
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13 The Ladies and Gentlemens _ 


All ſeek me in a different way, 
| Then what's my name, ye witty ſay. 


III. EN ITGMA. 


Who's he that's no bodys friend, 
Whoſe levees yet great men attend; 
Who in retirement loves to ſneak, 
Vet for domeſticks, oft does ſeek ? > 
Folly and innocence him dread, 

He's hated, yet he's follow. d, 

And is interr'd before he's dead. 

His retinue's kept at others coſt, 
And when he's curft he proſpers moſt. 


IV. ENICM A. 5 
© 1 tand bur bn one leg, yet do ſuſtain | 7 . 


Much weight, beſide a noted rogue in grain, 

And *twere an ill wind which blew kim no gain. , 

He gives me clothes when fait he'd have me run, 

But ſtrips me naked when his work I've done; | 
Then I, with arms acroſs, expos'd do ſtand, : 7 

Piorc'd to ſubmit to every turn of hand, 5 

And to inconftant unſeen powers command. 

F once encounter'd was by hardy fool, 

Who'ad got my nameſake lodg'd within his ſcull ; 3 

He me attack'd in wild and frantic mood, 

And I my ground, tho' in ſwift motion, ſtood ; | 

He from my arms receiv'd a ſtunning blow, _ 3. 

Yet what I was the coxcomb did not know; p 

And you're more wiſe, If you gueſs what Lm now. 


V. ENTIeM A. 


Cloſe to my owner I adher'd, 

Till bloody hands me from him teard 5 _ 

In warmth and quietneſs we liv'd, - ; 

And, while together, well we thriv'd; 

But .naked now men me expoſe, 

And I excite them too to blows, 

Dumb was I born, Kill have no voice; 

Yet courts and camps I fill with noiſe. - . 

Iliv'd in peace, now ſerve in wars, 7 
TET 


Was innocent, but now at bars 

Am try'd, where I move endleſs jars. N K e 

Great rogues trade in me by en „ 

In parcels too they me retail; * w* 2.551 | 
But when their greater uſe I fail, 

Small louſy thieves do in me deal, ” + 06S 

And ſerve their ends of me piece-meal. 


Paize ENIGMA (of © 10 Diaries ) by Mr, Iſaac Dalbys 


Ye meddlers, *who are always rude, | 
And a will intrude ; Eo 
Like 


New Enigmas. 


Like Marplot, * cannot forbear 


To thruſt your noſes every where, 

Be circumſpect---I mone in keeping, 
That pays impertinence for peeping---- 
Not care I, tho' perhaps in huff, 


| You take at once diſguſt and ſnuff. 


There's ne'er a Slakenbergius-ſnout, 

Nor Proclus' like, ſo large about, 

That poets ſing, he could not wipe it, 
His hand b'ing much too ſmall to gripe it; 
Nor pimpl'd knob, nor that with ſcars, 
-Curtail'd of half in Venus“ wars, 

That I reſpect, for great and ſmally 

I play St. Dunſtan with 'em all. 

And this is done, Sirs, in a trice, | 
Tho* I'm not ſhap d like tongs or vice; 
But rather ſeem, (except in colour) 
Like Mynheer Van Dunk's Kevenhullerz 
With mouth extenſive, deep and round, 
Deſcending to a depth profound--- 

Yet like a hag, long paſt her prime, 
Whoſe teeth are drawn by quacks and times 
I am, tho? odd is the relation, 

Incapable of maſtication; 


But each fair belle by kindneſs led, 


Prepares my food before I'm fed, 
Then after, which you'll. think is 1 


Things ſeldom ſeen, or. ſeen by few; 
But this alas] diſturbs my reſt, 


And ſtorms invade my peaceful L breaſt--- 


Loud thunders roll, andwinds long pent, 


In caverns deep now find a vent; 
Rocks burſt, and with impetuous ſweep, | 


Are hurl'd into the briny deep. 


From yon black cloud which ſeems to rend 


In twain, the rattling ſtreams deſcend, | 


Waves upon waves now ſeem to ride 
And-iflands float along the tide ; 


While dreadful as a cataract roars, 


hl 
A . 
oe 


The ſurges gainſt the neighb'ring ſhores- b | 


But ftraight chere ruſhes from behind, 24 % BT 


Some poet damn d, to me conſign d, 
Who gently on the ſurface glides, ' if 


And then the raging orm ſubſides. 


Now ladies, ri this diſgrace 
Sol e you-to. A EA AY ATI B 


No : - and tho” daily J-befriend 5 8 — 1 


They take great pains to feed me backward 5 
Laborious taſk ! which brings to view 


* Fe 


Iie ten to one but J affend ye. 


Not fam' d at all for much dif 


* IJ cannot boaſt of taſte or in z 
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Yet of what's form'd by nature's hand, 
The fun damentals underſtand ; 

My aid ſubſervient to her laws, 5 
Is Hucht when ſhe'd her paths diſcloſe; 
Behold an Æſculapian big, | 

Wich cane and large important wig 
And pair of ſupplemental eyes, 

(The certain marks of being wiſe) 
Explore my bowels for the ſtate, 

Of health and ſearch for hidden fate--- 
In vain,---no ſecrets with me reſt, _ 
Tho' daily lodg'd within my breaſt, 

EK nov I'm compared to a punk, 

But never was detected drunk; 

Yet in North Britain, as tis ſaid, 

I puke upon each ftranger's head, 

A moſt uncivil ſalutation, : 
Tho? not peculiar to that nation, 

For the Athenian Sage of old, 

The ſ:me experienc'd from a ſcold; 
Now ſhould you ever me affail, 

I' make your worſhip turn your tail, 
And tho? you'd ſtop me you will find, 
That fearleſs I am cloſe behind. 
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Anſwers to the Mathematical Queſtions propoſed in laft 


Year's Diary, RI i 


— — 
a 4 : 
22 


1. QuxsTIoON, anſwered by Mr. Robert Moody. . 
T is evident that if B advances his goods 13 per cent. and allows 
7 + per cent. advance on A's ſugar for paying I of the amount in 

ready money, that the whole of A's advance muſt be 21 per cent. then 
121 X 6, 25-100 = the price of 1 lb. and 24490 pence, the price 
of 36 pieces of B's goods, divided by the price of 1 Ib. is 3237 ,3_ 
the number of pounds of ſugar ; and 20. 16s. 8d. X 12 = 34 the 
ready caſh which A gives B for his ſugar. | 
” II. QursT10N anſwered by Lieutenant Wheldale. 

Analyſis. Let AB the baſe, ACB a ſegment of a circle contain-, 
ing the given vertical angle, and AC B the required triangle, draw 
= FZ + to F EK and the perpendicular C Z upon it, then by a known 
; AC+CB=2AKy/CZ—yKF, wherefore 8 or AC 
CB +CD=2AK y/CZ> /KF+CD=5S, let AK 
} KF=R, then S-CD=4/RxXCZ=4y/RXCD+RxXDZs 
eonſequently S2 _R x FE =R + 2 S x DC—D C2, whence this 
j eonſtruction. Take E Q&=R+2 8 and cut it in » ſo that CQ 1 i 


—_- 
EPO CIT Wb: > no oe Crs . 


Anſwers to Mathematical Queſtions. 21 
ES R F E anddraw n C to AB, cutting the cirele in C, 


the vertex of the required triangle. 0 
Note. This is prob. 5 of Newton's Univerſal Arithmetick, 
N The ſame anſwered by Mr, Jeremiah Ainſworth, 
| Cons TRUCTION. 8 : 
Having drawn the circle, &c. as before, take E Q = the ſym of the 
fides and perpendicular, draw alſo A K 5 
and to twice AK let a line be added Q 
ſo that the rectangle of the part added, 
and the whole be =FQ x FK, then 
apply the chord FC equal to the ad- 
ditional part, and join A, C, and B, 
which will be the triangle required. 
For from F with the diſtance F A or 
F B deſcribe a circle, let fall the | 
perpendiculars CD and FH, and join B 
the lines as in the figure, then CF Xx | 
FL=FEXFK and CDX KFS | 
CL x CF by the known properties | 
of the circle, but CL Xx CFS CF2 WA 1 
— CFLS = C FZ — KF E, alſo from | 
the fimilar triangles CFH and K FA, CHN KFS CF XK KA, 


whence it follows that 2 CH KF TCD Xx K F, or 2a CH＋CP 
KHS KAxCFTC FE -K FEE; and conſequently 
20 HTCDTFEX KFS zZ KAT CFK CF, which is, 

by conſtruction, equal to FQ N F K, wherefore 2 CH C DTF 
E=FQand 2CH + CD _— but 2CH=CB + CA by 
* 9 · article XII. wherefore 2 CH CDS EQ CBT CA 


r 
Limitation. E Qmuſt not be greater than 2 A K ＋ K E. 


HI. QursTrIox. - 


A ſmall omiſſion was made in copying this queſtion for the preſs ; 
however, as that which the propoſer intended, may be eaſily reſolved by 
Prob. III. Art. , in latt year's Diary, as well as moſt other problems 
of the ſame kind, wherein the limits of the ſum or difference of the 
| fides are concerned, thoſe queſtions ſeem to require no other notice than 

a reference to the aforeſaic article, | 


IV. QuesTion, anſwered by Mr. J. Ainſworth. 


By prop. 22, Simpſon's Trig. as cot. of half the obliquity of the 
ecliptic is to its tangent, ſo is the ſine of the ſum of the ſun's longi- 
tude and right aſcenſion, to the fine of their difference; hence when 
the difference is a maximum the fine of the ſum will be ſo too, and 
1 equal to radius, and the ſum itſelf —go degrees, whence 
the difference will be 20. 28/. and the longitude = 46%, 14/. which an- 
ſwers to May 7th; and it is evident that the common increaſe of lon- 
| gitude and right aſcenſion during the interval, muſt be 180 degrees, 

whence the time will appear to be November 8, and the ey” 18 5 

7 | ays, 
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Aays, confequently the principal in be 118 J. 7s, 643. Solution 
vere alſo given by Meſſ. Ajſpland, Barker, Boucher, Fininley, mz 
Lyna, and Moody. 

V. QuzsT1ON, anſwered by Mr. Iſaac Dalby, the propoſer. 

Let P be the given point, and QB the great 
circte. Through P draw a great circle PD at 
right angles to QB, then about the points P, D, 
25 ; poles, deſcribe two leſſer circles, ſo that their 
diſtances are each equal to the given leg, through 
P, D draw great circles PG, D E, to touch the 


the great circles PE, D G, the triangles DEP, 
PG D, will anſwer the cenditions of the problem ; ; 
that is, the fide D E is a min. and its comple- 
ment to a ſemicirc. a max. when the given fide P E is drawn from the 
given point P; but if the given fide DG (PE) ſalls into the given 
great circle QB, then P G is a min. and its complement to a ſemicirc. 
a ax. -For P D being the ſhorteit portion of a great circle that can 
be drawn from P to meet QB, and the hypothenuſe common to both 
the triangles PEP, P GD, therefore DE, PG are each a mir. and 
their complements to ſemicircles, forming two other cog tri- 
angles, muſt be each a max. 


VI. QUEEEYTON, anſwered by Mr. Vidgen, of the Tower, London. 
Let A B = 6, length of the firing BAD=m, AD = 1, — 


then DC= #ox and let C N= uy, B N2 
= A BY + A C2+CN?= A BZ ＋ A C2 ＋ 


N D + ND?, whence m — 2 Mm XN D = 
ABZ + AC z — C2, that is, m2 — 2 m 


a/ 12 — 21x * IEP =b2 — n?þ2nx, 
But from this equation to determine the na- 
ture of the curve, let n = m then will E 


442 and B= — 1 X n, and we 
mall have 222 2 —2* +24 —1 * — =2mnX 


AJ —2 nx+ x2 755 21 — & 7 x x 72 FF , 
* 1 = x nx+ 
o. Let the tranſeerſs * E A 2 4 then BE = 

al a* HEE | 3 and BET ED ofa 3 F 


2 —.— IX a | 
whence by ese * which being ſubſtituted we have 


== e and * 


2 — 1 3 3 
* 2 = X @ A theotudtion for an ellipſis. 


A 1 neat and general ſolution was alſo given by Mrs Brown, the 
| | Toe 


W 


Anſwers to Mathematical Queſtions. 
The ſame anſwered by Mr. Jeremiah Ainſworth ef Mancheſter. 

It is evident that if a plane be ſuppoſed to paſs through the given 
Points B and D, a conic ſection will be deſcribed thereon by a point 
keeping the cord tight, whether the ſum of the parts of the cord be 
given (as in the queſtion) or their difference, and it will be an ellipſe in 
the firſt caſe, an hyperbola in the ſecond, and a parabola when one of 
the points is ſuppoſed to be removed to an infinite diſtance ; now if this 


plane, with the figure thereon, be revolved about the line BD, aſo- 


lid will be generated by the curve, the interſection of which by any 
plane whatever, it is known will be a conic ſection; and, therefore, 
whatever angle the planes in the queſtion are ſuppoſed to make, the 
curve will be an ellipſe, except when one of them is perpendicular to 
the line BD, in which caſe it will be a circle. In a manner very little 


different the ſolution was given by Mr. Tſaac Dalby and Mr. Fohn Bur- 

70Ws . ; : 
VII. QuzsT1ON, anſevered by Mr. Iſaac Dalby. ' 

ATL 4 


Conſtruction. From any point 
in AH as h, drawaline bi ||b a 
(the line given in poſition) with 
which as radius deſcribe an arc, 
i n, from A draw a tang. there- 
to, and make the C RA R 
CB An, from P draw PH L A 
R, and HII & a, and the thing 
is done. For drawing Hun, hn 
+ An, we bave by ſim. A, 5, H 
2 HR = HAI, "therefore P H 
— HI=PR, which is a mini- N 
mum, becauſe if any other line be drawn from P, as P b, and the *. 
br let fall upon A R, then the lines HI, +4, being always = the 
perp. H R, by; therefore Pþ -i =P þ — br, which is © PR 
dy what the two hypothenuſes 5 o, Po exceed the two legs br, PR. 
Here it is neceſſary that the CAA E CBA, and that the < P 
AR, B AI beleſs than right ones. ; 


If inſtead of a min. the diff. was required to be a given quantity, 
produce B A till þ;: þ A: : the given diff.: Am, join Pm, and draw 


AR parallel thereto, then from P having taken PR = the given 
diff. and produced it to meet A B, it gives the point require. 

A ſelution equally elegant wvas given by Mr. Airſworth, and very little 
different from the following one. | 0 
The ſame problem rendered more general, and anſwered, by Mr. John 

. Burrow, of Rounday, near Leeds, Yorkſhire. | 

Let DR, DS be two lines given 
in poſition, P a given point, RQ a line 
given in poſition ; it is required to draw 
PA to cut D R in A, ſo that drawing 
AB parallel to RQeutting DS in 0, the 
fum or difference of PA and AB may 
be the leaſt poſſible. | 

On any line DR deſcribe a ſemicircle, 
in which let R F be inſcribed equal to 
R Q; join D F, and draw PCL to DF 
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cutting DR in A, then if 
AB be drawn parallel to 
R Q. PA and AB are the 
lines required. For draw 
any other line P z and a | 

e 


PATA 15 ug 
Le- 
44228 | and 
PA Tac =Pa+ a b, therefore Pa+a b is { 9 then PA 4 
AB, or PAT Ac; fe AC=AB becauſe RQ=RF, conie- 
quently PA TAB is the greateſt or leaft poſſible, Q. E. D. 
- The ſame anſwered by Mr. Thomas Moſs, the propoſer. 
Let P E be the line given in 


to be a given difference inſtead 


1 to AP meeting BA in F 
and draw FP, then from A 
with the diſtance PD deſcribe 
a circle cutting FP in the 
point (or points) 6b, draw A 5 
and P H || thereto meeting A B 
in H, then HM drawn te E 
P is the line required. 

For produce PA to meet 
HM in I, and draw Anf to 
to PE, then AF: FH:: A + 


5 n: HM: : A3: HP anl becauſe An = As, HM = HP and, H 


P-oRHI=IM=PD.. | 
Scholium. Hence it appears that the problem is impoſſible whew 


the difference of the ſides is ſuch that a circle deſcribed therewith from 


the center A vill neither cut nor touch P F, and that when it touches 
P F thedifference will be the leaſt, for it may be eaſily proved that D 
F M will be the neareſt line that can bedrawn || to A P meeting A Eg 
when a circle deſcribed from A (as above) does not cut but touch the 
Une drawn from P to the interſection in AE. 3, 

The problem then becomes this---From P to draw a line Pe meets 
ing AE in e, ſo that ec being drawn || to EP and Am perpend..te 
Pe, Am maybe = ec, and the conſtruction is as follows: 

Upon A E deſcribe a circle, in which apply AG=EP; draw EG, 
and || thereto draw Pe, and the thing is done. ; 

Demonſtration. Becauſe the triangles Ace, APE, A m e and A 
GE are ſimilar, therefore Ae: AE: : ec: EP:: Am: A G, but 
EPS AG, conſequently ec An. | 5 | 

8 - , VIII. QuzsTrIon 


Anfwers to Mathematical Queſtions: 25 
VIII. QuzsTioN, anſwered by the Rev. Mr. Lawſon, the propoſer. 


We muſt firſt take notice that the firſt member of this queſtion 
was wrong printed. Inſtead of the ratio of the angle A O L t AK LI 


It ſhould have been the ratio | | 
F thearc F C to E C. | — 

1. Now the ratio of the 
arc FC to EC is thus 
ſhewn to be greater than 
the ratio of the angle FLC 
to E LC. From the center 
A draw AF, AE. draw 2 
the chord F E, which produced may meet the diameter in B. and will 
L center and radius L E deſcribe the arc HG. Sector A FE: AA E 
E B is greater than A AF E: AA E B. But Set. A F E: Sector A E 
C is greater ftill. ++ Set, AF E: AED; i. e. arc FE: E C is greater 
than AA F E: AA E B, i. e. than line FE: EB. and by inver- 
ſion arc. E C: arc F E is leſs than line E B: line FE. Juft in the 
ſame manner we may fſhew that Set. HL E: Sect. EL G, i. e. arc 
HE: arc E G is greater than ABLE: A EL F, i. e. than line B E 
line E F. . „ BE: EF is leſs than arc HE: arc EG. Since then 
arc EC: arc FE is leſs than line EB: line F E, and line EB: line 
FE E is leſs than are HE: arc E G, . are EC: arc F F is leſs than 
arc HE: arc EG, i.e. than angle ALE : angle EL F. . by perm. 
and comp. arc FC: to arc EC is greater than angle F LC: angle 

2. Let AO, A K be joined. Then by the 1ſt part and permuta- 

tion, angle FAL: ang. FL A is greater than ang. E AL: ang. EL 
A, and by comp. F AL ＋ FLA or AF O or AO F: FL A is 
greater than EAL＋ ELA or AE K or AK E: ELA, that is, 
AOL: O LA is greater than AK L: K LA, or by perm. AOL: 
AKL is greater than OL A: K LA, Q. E. D. | | 
3. Since by part ad and permutation A O L: O LA, is greater than 
AK L: K LA, by comp. AOL+OLA or DAO:OLA is 
greater than AK LT K LA or DAK: KL A, and by perm. D A 
O: DAK: : arc OD: K Dis greater than ang. OL A: ang. K LA. 

This queſtion was alſo anſwered by Mr. Tſaac Dalby and Mr. Jobi 
Burrsw. N. B. The method of * the gth queſtion is ſelf- evi 
dent from the 7th prop. of art. ix. in laſt year's Diary. 

X. QuzsT10N, anſwered by Mr. Todd, the propoſer. 
If a= 400, PM, PDS x, and „ 
+ | 


DE =y, then y: & 229 pn; alſo 


the tangent B E= i and y- 5 
2 g i 2 
7 2 +* = 2 by the queſtion, whence 
4 r nn | - „ 
4 2 LO , and thence the equa- 
C 
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I | — + 2 — 2 
donde the fluents is x = 2 /a —2 4 75 — 4 — 


— 


a—2z4an＋T 4 1 = 


— where 56 0 when y =. | 
Sf A a 5 
42 — 2 an 


a. 
«+ Sp —2an 


a — "ff —2an 


2 
2 1 When y GI rie 


15 e = 1944492 | 
ay 
To find the curve MESA; ; becauſe a = * , ve 


| 1 n +n=ME. 


Corollary 2. Wheny=Gl,z=ME G=0|== 14 ＋ n= | 


65,0729. | 35 
Laſtiy, to find the area of PME DS A. Becauſe A A = 
3 
—.— + 2 where A . 
i | 34 „ 
when y =. ; — ; 15 7 | | | 
I 4a — 24n > 2 
Corollary 3. When y =G1 =} „then A ET — 26666 
the area of PMI. 
Scholium. When yr, will be infinite, or an aſymptote to 
the curve, atid the greateſt ordinate G I is equal to the tangent at the 


point G. 
This queſtion Was alſo anſevered by Mr. J. Aſpland. 


XI. Ques7: ox, anſrvered by the Rev. Mr. Crakelt, the eu. 


- ConftruQtion. Upon any aſſumed line, 
A., as diameter, deſcribe” a circle ; and, 
Having formed the angle BAC equal to 
half the given difference of the angles above 
the baſe, joined the points B, C, and drawn 
CD perpendicularly to A B, make 2B C 
toBE in the ratio of the given difference 
of the ſides th the line biſecting the baſe; 
and AB to BE, as BE to BF; then 
having Hetermiried A G the leſs of two re- H 
ciprocals to. A C2, whoſe ſum may be equal 
to BF +2 A D, perpendichlarly to AB 
draw the cherd HG 1, join the poimts 
H, C and C, I, and HCI vill be a trian- 
ge 6milar to the Fequired one. 


— — 


Anſwers to Mathematical Queſtions, 27 
Demonſtration, Draw CG, AH, and A K perpendicularly to 


HC. Then, fince by con. AG BFT ACG X 2 ADP — AG? 


= ACW =CG> + AG*>+FAG x2DG (Euc. ii. 12.) C G * 


＋ A G2 + AG x 2 AD—z23AG=CG?+AGx2 AD -A, 


therefore will CG2=AG X BF. But, by 1imilar triangles 
H KZ: BC2:;: AH2=ABX AG (Zuc. vi. 8. cor.) : AB*::. 
AG : A B (Euc. vi. 1.) ::AGXBF=CG>:ABXBF=BEz 


by conſtruction; ; conſequently, by permutation, H K*:CG2?::BCt: 
BE?, or HK: C BC B Now it is well known chat HK 
is equal to half the difference betwixt HC and LI, wherefore by 
doubling the antecedents of the laſt proportion, we ſhall have, 2H K 


or HC—CI:CG::2BC:BE. And that the difference be- 


twixt the angles C IH and C H I is equal to 2 B AC is manifeſt; 


becauſe the difference betwixt the arches HC and IC is equal to twice 


the arch B C. 


Scholium. If with the other data, the ſum inſtead of the difference | 


of the ſides had been given, make 2 AC to BE in the ratio of the 
ſum of the ſides to the biſecting Une, ad C G equal to BG x BF, 
that is, B G the leſs of two reciprocals to B C2 whoſg ſum is B F 

2 BD, and in the demonfrationuſe C K, AC, and B H inſtead of 
HK, BC, and AH, andevery thing elſe will follow. 


Very elegant ſolutions were alſo given by Mr, Georg Sander fon and 
Mr. — Dally; Mr. Age alſo ave excellent Hacks, 5 to the 
queſtion itſelf, and that mentioned in the abqpe ſcholium, with ſeveral 
others, Jeme Y Was will be 3 in future. 


XII. Gerin; anſwered by Archimedes. 


Suppoſe A, B, C, and D to be the four players, A being the dealer, 
then by prop. 6. cotollary 2, of Simpſon's Chances, the probability that 
any one of the players B, C, D, has of holding N than four 


29.38.20 
nnen ., * ry 50: 51-50-99 (5 12) * JEL = 13 12+ 
es „ = - | _ 11 10 
2829 39 * 5 73 > +: 29 1. 39 X1 11. 12. 13 85 3 
- 2222] "© 

30 "29 28 e. u. u. a Which reduced 12 * 
432355952 6453578 
43238 59 52 lich t aken from le di will remain 45357 
466921735! 466921735 


for the probability that each of the players B, C, D, has of holding 5 
or more trumps, and from the ſame 'problem it is evident that the 
My of the I s not e more _ four N will be 


39 -3V 437 [ | 
5t: 50:49 ( 50:49 (aa) x 11 — — X 11 «12 
1 11 2 4 132 11/10 


I 2 30 229. 28 


exprefſed by 


| 2 = 331133241 


. as Aa 


wy 10 11 22 7 —_ SIC which reduced will hi | 
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. r ES tio 
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dealer A Holds 5 or more. trumps 3 conſequently 3 * 4 ng 


235733574 or 329340863 will at laſt expreſs the probability that ſome 
466921735 466921735 », ů ) 
one of the four players holds 5 or more trumps; and therefore the re- 
quired odds that ſome one of the players holds 5 or more trumps are as 
329340863 to 137580172, being nearly as 12 to 5, or ftill nearer as 
67 to 28. . ; . : | 

"How, the probability of ſome two of the players each holding 5 or 
more trumps, being inconſiderable, is negleQted. 

Nearly in the ſame manner this 82 wwas alſo anſwered by Mr. Ro- 
bert Moody, and Mr. Ainſworth, SW. ans . 
PxIZzE QuesTioN, anſwered by Mr. Iſaac Dalby. 

Lemma. If upon a given hypothenuſe A O a right angled triangle 
AK © be conſtructed, the rectangle of the legs AK Xx OK will be 
a maximum when they are equal.----For letting fall the 4- F K from 
the cent. F, and let the ſemicirc. AK O be deſcribed, then will 
HK =OK, and byſim. As we have AK Xx OK AOX FE 
which is a max. becauſe A O is conſtant, and F K the greateſt - to 
A O that can be drawn within the ſemicirc. - 

Conſtruction. Let | 

AB be the diam. O 
the center, and P the 
given point. Upon OP, 
A O, let ſemicircles be 
deſcribed, take O K, DEA 
AK equaltoeach other 
and in the ſemicircle 0 
OP and 4+ OP make 
RS a fourth propor- d 
tional to PO, OK, - JU 
AK, through R draw 2 5 
OT, in which take K 
ON=OK (AK) | 
and drew NC LNO bY 
meeting the circumf. 
in C, then draw the ; 0 Tz 
chord C PAB and 
the thing is done. . | "8 

_ Demonſtration. Join DP, PC, PR, OC, produce BA till AQ 
= BP and draw CG, alſo let O H be L AB, and CZ be drawn 
NO meeting H O produced in Z, alſo draw GE + CZ, and pro- 
duce NO to MW. N i 5 | 5 


Since 
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: . 4 N 
Since by conſtruction ON (O K, A K) is a mean proportional be- 
tween OP, RS, and the < ORP a tight one, it is alſo a mean 
proportional between OR, RP, that is, OR:ON::CN:RP 
(becauſe OA r OC, and ON OK = AK, CN is = ON) 
whence by compoſition and diviſion ON T OR: ON — OR: : R 
PT CN: RP CN; but becauſe GE, PR, CN are to each 
other and CZ, NW, we have ON + OR=CE (OW being 
OR) ON - ORS CO RPT CNS GE and RP—CN 
=P Q, hence the laſt proportion becomes C E: CQ: GE: PQ, 
there fore the A sG CE, P CQ are ſim, and:ſoC Z biſects the & 
C P, hence if a circle is conceived to paſs through the points P, C, D, 
S, it will alſo paſs thro' Z, and the CC ZH will be = the,< CPD, 
but the <CZH=TOH=RPQ;. now the RP O is evi- 
dently a max. when RS is a max. orwhenPOXRS is a max. but 
POXRS=—=NOX CN (by conſtruction) which (becauſe NO = 
CN) is a max. by the foregoing lemma. .  _ - Sb 5 
If it is required that the < CPD ſhall be of a given mag. inſtead 
of a maximum, the conſtruc. will be thus. ——-Draw On, Os mak- 
ing the Cs, HOn, BO », each = half the propoſed C, draw Pw | 
On and let fall the perp. 20 9, then in the ſemicircle A O having 
taken O R, AA, ſo that their rectang. may be = OP Xx wv'q, make 
Or, Oreach=O4, and draw the perpendiculars rg, rg, then if 
chords be drawn from the points g, g || A B, either will anſwer the 
conditions of the prob.—The n is evident from that al- 
ready given. | | 5 


The ſame an ſuvered by Reuben Burrow, the propoſer, 


 AnaLvys1s. Suppoſe the thing done, and let C be the required 
point, P the point in the diameter produced, and C D the chord re- 
quired; alfoletER=EP, (E being the center) and join the points 
P, C, P, and R; then it is evident that CP D is the difference or 
the angles C | : | 5 
PR and C 
RP, but C 
PD being a 
maximum, 
this diffe- 
rence is a- 
maximum 
alſo; Now 
when the | 
difterenceof : F 3 | 
CPR and | | 
CR is con- P 5 B | ** A 
ſtant, it is well known that the vertex C is an hyperbola, paſſing thro 
P; therefore when this difference is the greateſt, it is evident che hy- 
perbola will touch the circle in the point C; and if E be ſuppoſed one 
of the aſſymptotes paſſing thro* the center E, and CS, P M perpen- 
dicular thereto, CS & SE will be equal to PM NH, ME; but be- 
cauſe eyery other point of the hyperbola, except C, falls without the 
1 circle 


4 


30 The Ladies and Gentlemens Diary. 
circle, it is evident that, CS * SE muſt be a maximum ; but CF 
being given, and CSE a right angled triangle, CS X SE will be 


| greateſt when CSS E, wherefore the triangle C'S E or its equal 


P M E is given; whence this Conſtruct᷑ ion. | | 
On PE deſcribe a ſemicircle, inſcribe therein the triangle PME 
whoſe area is half the ſquare of the radius af the given circle; take M 
FME and E F being joined will cut the circle in C the point re- 
1 A different ſolution may be deduced from the 59th problem of Simp- 
ſon's Algebra; but the problem will be conſidered in a more general 
manner ſome future opportunity. | 
Corollary. Hence if BAF be a 
given circle, and the points R, S in BF 
equidiſtant from the center D, the point 
A may be found, where the difterence of 
the angles RAD, DAS is the greateſt; 
for take DC a third proportional to D F F 
and D R, and with that diſtance and the 
center D, deſcribe a circle, then find 
the point C by the foregoing problem 
where the difference of RCS and CRS 
is the greateſt, and C D produced to cut the other circle gives the point 
A required, For ADX DC DRZ DPR DS. .- A, R, S 
and C are points in a circle, conſequently SA D=SR-C and RAD 
=RSC, therefore RAD -D As is the greateſt poſſible. _ 
Scholium. The problem in the laſt corollary has been thought worthy 
of the attention of ſeveral learned men, particularly the famous P. 
Friſi, who in the Atta del Siena has beſtowed ſeveral pages thereon ;z 
the concluſion there given is exceeding ſimple, but the proceſs is in ef. 
ſect fluxional ; Cramer las alſo given a fluxional ſolution in his Ana- 
tyſe des Lignes Courbes,” but as this problem is nothing more than a 
corollary to the laſt, and as I have received anſwers by fluxions to it 
from a great many ingenious correſpondents, I ſhall inſert one of them, 
eſpecially as no leſs than twelve different people have ſolved it almoſt | 
exactly the ſame way, viz. Meſſrs. F. Aſpland, Edward Boucher, D. 
Cunningham, W. Dixon, W. Fininley, W. | Kaas . Gam F. Hart- 
Ey, James Pringle, Jobn Roper, Thomas Todd, William Wilkin. | 
Let B E a, PE = B, and the perpendiculars CN and DW = x, 


— 


x " Ee] 
alſo let EN=E W =y, then - — tang. of CP ' * ig 5 
tang, of DP E; hence tang. of C P D= 22 which put into 


52 ½ + xn 


i i 3 a of b* 42 8 
fluxions and reduced, gives x = 7 — the diſtance of the 
chord required from AB. | | 


A geometrical ſolution was aifo given by Mr. Ainſworth, who is en- 
led to the prize of twelve Diaries, the filver medal was adjudged to 


2 
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Mr. Iſaac Dalby, as his ſolution was the only geometrical one that 
.came in the limited time. | 5 er te 


Pe 


o . * 2 
fl » wy 


ARTICLE XL 


A Supplement to a former Article, concerning the E uation 


of Payments. by Reuben Burrow. 


As there is ſcarcely any ſubject that has cauſed more diſputing aud 


wrangling among arithmetical writers, than the equation of pay- 
ments; and as the lateſt writers on arithmetic have only given us the 


miſtakes of former authors intermixt with peremptory aſſertions and in- 


vidious remarks of their own, I thought it might be a means of put- 
ting a ſtop to ſuch reflections by conſidering the ſubje& in a more ge- 
neral manner than it has hitherto been. In order to this, let us ſuppoſe 


that one perſon owes another the ſums of money M, N, P, and Q, 


&e. payable at different times, and that the creditor is willing to re- 
ceive the whole ſum at one ſingle payment, at a time when it will be 
af equal advantage to him whether he receives it thus, or receives the 
payments in their proper order; let us, in the firſt place, ſuppoſe the 
creditor to receive his debts as they become due, then it is evident that 
. at the time of the laſt payment he will haye received the ſum of the 
fingle payments, together with the intereſt arifing from each, from the 
time of becoming due to the time of the laſt payment; and it is alſo 
evident that if the debtor had paid the creditor the whole ſum at once, 
at a time when being put out to intereſt it might have amounted at the 
end to the ſame ſum as that arifing from the ſingle ſucceſſive payments 
and their intereſt z the creditor would then have received exactly the 
ſame advantage by the one method as by the other; and conſequently 
the ſubject is reduced, both in ſimple and compound intereſt, to find in 
evhat time the whole few of the ſingle payments would produce the ſame 
amount as that which ariſes from the aggregate of each payment, togetber 
_ avith the intereſt of each from its time of becoming due to the time of the laſt 
ayment. _ . N 

0 This principle I ſhall now apply both to fimple and compound inte+ 
reſt; in order to which, let M, N, P, Q, R, &c. be the payments 
in ſucceſſion; t, tt, ½, , &c. the intervals of time between the firſt 
and laſt, ſecond and laſt, third and laſt payments, &c. and r = the 
rate of intereſt, alſo let x be the interval between the required or equat- 
ell time, and that of the laſt payment: then becauſe 3 (xy + 1) is 
the general expreſſion for the amount of the ſum in the time t, the 
ſum of the amounts aforeſaid will be =M Ci + 1) + N (tr +1) 
+P(//r +1)+Q(thMr +1) +, &c. which by the aforeſaid 
principle muſt be = (M +N + ÞP +, &c.) X (xr + 1) which equa- 
tion being multiplied and M + N + P + Q +, &c. taken from both 
 fides, there remains Mr; +Nri+ Pri ＋ Cr , & = 
(M + N + P + Qþ, &c.) xr, and dividing: the whole by n we 
| 7 have, 
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MTN Y TP + G +, Kc. ; 
have x = M4N+PFCH, a. which gives e: 


old rule, via. Multiply each payment by its time of CONtIBNGNCES and 
divide-the ſum of the . by the <vhole d 5 
The ſame principle may be applied to any SES Th of payments at 


compound intereſt, for s + expreſſes the amount of any ſum s, in the 


time t, wherefore #* MAIN + Ap P ＋ Hl Q+, &c. R 
(M TNT PIT QC, &. + R) A, conſequently -* = 


43 (nnd hence 
N FG 
we find x = log. a = log. 7 =log— „which is nothing more than 


finding the amount of all the 3 from the times they become 
due to the time of the laſt; 3 then with this amount, and the ſum of 
all the payments as a principal, finding the time of continuance ac- 
cording to the common rules of intereſt ; and this method, with reſ- 
pe& to compound intereſt, agrees exactly with Kerſey's rule. 

But as © Mr, Profeſſor Hutton, F. R. S.“ has th6ught proper to con- 
demn Kerſey's rule as aiſe, and to give the preference to a rule of Mr. 
Malcolm's, which he ſays is the only true one, it will not be impro- 
per here to ſhew that Malcolm's and Kerſeys are in effe& the ſame, and 
that both agree with the foregoing rule, when compound intereſt is 
allo wet. | 

The principle on which Malcolm has founded his calculation, is the 


equality between the intereſt and diſcount at the equated time; but as 
there is apparently ſome difficulty in determining which debts are to 


bear intereſt, and which are to be diſcounted, he has been obliged to 


| Introduce the tedious and incorrect method of findiag the time for two 


payments, and then making uſe of a third, and ſo on; however, this 
is a method which there is not the leaſt occaſion for, Gnce whatever in- 
terval is aſſumed for the equated time to happen in, the inveſtigation 
will be exactly the ſame; and that aſſumption will have no other effect 
than to render the proceſs more methodical; * s if the time be ſup- 
poſed to fall in the interval between P and and the letters to ſignify 


the ſame as before; then the intereſt of M For the time t — x; of N 


for the time : — x, and of P for the time // — x, will be equal to the 
diſcount of Q for the time x ,, &c. and R for the time x, R be- 


ing the laſt payment. Now ( re — 1) s. expreſſes the intereſt of any 


ſum s for the time x; alſo sr—* is the principal which would 
— K* 


amount to 5 in th time *; conſequently the diſcount is s —s r* or 


(1—r—*)s: but as all the diſcounts are to be ſubſtracted from the 
ſam of the intereſts, in order to make the equation vaniſh, it is the 


ſame thing as adding them with a contrary ſign 3 but (1 =7*) 8 
when 


— 


4 
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when its ſign is changed, does not differ from the exprefſion for the 
intereſt, except in tlie ſigu of its index; wherefore, if the intereſt be 
found with a contrary index, it will be equivalent to the diſcount with its 
fign changed. | er, ee 21104 

' Now the intereſt of M for the time t = x is =( pn) M, that 
of N for the time f —x is = (rf —X__1) N, and that of P for 
the time & is (ll - 1) Pz alſo the diſcount of Qwith 
its ſign changed in the time x 1 = (pf — & 1) Qs &c. and 


- 


the diſcount: of the laſt payment is (r *<1) R: theſe terms being 
added together, and the whole made equal to nothing, alſo the equa; 


tion multiplied by r and divided by the ſum of the payments, gives 
Ewan ut» #1 as oo 8 
rere e 
N M+N+P+Q+:.....K 


tion is exactly the ſame as the foregoing, and the ſame concluſion would 
have followed had the equated time been ſuppoſed in any other of the 


intervals. | | | | | 

I cannot conclude this ſubject without obſerving, that having men- 
tioned the above to Mr. Dalby, he ſhewed me a paper wherein he had 
not only deduced the very ſame concluſions, but alſo confirmed the prin- 
Ciple] on which they are founded by many ſubſtantial arguments. 
Hence it appears, that the common method of computing the equated, 
time at ſimple intereſt is true, and that Kerſey's rule is true alſo in com- 


ound intereſt 3 As to Profeſſor Hutton's affertions to the contrary, they 


ave juſt as much validity as Dr. Horſley's confirmation of Stewart's 


theory of the Sun's diſtance ; and the ſame anſwer which Mr Landen 


gave the Door is equally applicable to the Profeſſer, 


£ ” 
— * , 8 E * 3 
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Come MisSCELLANEovs PROBLEMS, with their SOLUTIONS» 
| By Reuben Burrow. | 
ARTICLE XII. | 
| I* a poſthunious work of Dr, Simſen's (printed at Lord Stanhope's. 
expence, and by that nobleman preſented to men of ſcience) which. 
I have lately ſeen, there is an appendix inſerted by-the editor, contain- 
ing geometrical ſolutions to ſeveral problems, ſome of which are taken 
from Newton's Univerſal Arithmetic, and others elſewhere ; but as 
the ſolutions there given are very long, and I had auſwers to the fame 
problems by me, I flatter myſelf that to inſert them here will not be 
unacceptable, both on account of their ſimplicity and the impoſſibility 
of procuring the book. aforeſaid; I was farther induced, by ſome re- 
marks at the end of a book compiled by the Rev. Dr Horſley, Seer. 
A. S. entitled, Apollonii Pergæi inclinationem, Sc. wherein that gen- 
tlem n has been pleaſed to beſtow his cenſures very liberally on the im- 
| ] ; D mant 
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when CB is on that part of the circle next 
A; and Ac Ab — bc will be conſtant 
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mane equations, and the odious ambages and modes of ſolution, which 
he ſays the modern plebians have ſevcat about; and after having conde- 
ſrended himſelf to give a ſolution of Newton's 7th problem as a ſpe- 
cimen, and to refer to two propofitions of Euclid, by which he ſays 
the reſt might be effected, modeſtly concludes that thoſe geometers 
aforeſaid, know nothing of Euclid's Data. $a | 
Whether we ought to include Caſtillioneus among thoſe geometers 
that are ignorant of the data, the doctor has riot informed us; how- 
ever this is certain, that he had actually folved Newton's Problems by 
thoſe very propoſitions referred to, ten years before the doctor pointed 
out the ſame method; and fince the doctor in his propoſals for printing 
a new edition of Newton's works, has, in a very particular manner, in- 
formed us of his intention to give geometrical ſolutions to all thoſe 
problems, I had an additional motive in the clumſineſs of his method, 


to inſert what follows; to which if ſome (not immane) ſolutions be 


added, which are given in the London Magazine for 1775, by Mr, 
George Sanderſon, taylor, in Dofors-Commons, particularly a geometri- 
cal one to the 7th problem aforeſald, which this induſtrious compiler 
did not ſolve without algebra, there will not remain in the Aritbmetica 
Univerſalis a ſingle queſtion, relating to triangles, of any difficulty; 
this I point out in order to ſave the Rev. Doctor ſome trouble in his 
new edition; and though it has been his method hitherto, in all his 
Notes, Remarks, and Compilations, to be very ſparing of the names of 
thoſe authors whoſe works he has made free with, yet I hope, at the 
ſame time, that he will not forget to do Mr, Sanderſon the juſtice ts 


which his merit ſo deſervedly entitles him. 
PRoyosSITION I. THEOREM» 


If AB, AC be two lines drawn from 
à given point to touch a circle in T and t, 
and C B be any line touching the circle 
and intercepted between AC and AB, 
then wil AC CBB A be conftant 


when co is drawn on the contrary part 
ForCP=CT, BPS Br, ep Sc. 
bp =bt, and therefore AT ACA 
CP, and Ar=AT=AB+BP= 
Ac—cp=Ac—ecT=Ab—btxtp, 
conſequently 2 AT = AC+ CB+BA, 
Sc AT Ab—bc. c N „ 
Corollary 1. If M, N be two given points, and MN be on the ſame 
ſide of CB the perimeter of all the trapeziums M C BN will be in- 
variable, or the difference between the three ſides and a fourth, &c. 
Corollary 2. Hence the ſum of the two oppoſite ſides of any quad- 
rilateral figure, circumſeribing a circle is equal to the ſum of the other 


two ſides. Moreover, if there be any number of circles whatever, 


touching A C in the point T the peri meters of all triangles, &c. deſ- 
oribed in the ſame manner on each circle as that above, will all be equal. 
! | Corollary, 


* 
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' Corcllary* 3. Hence if the perimeter, two angles and the included 
Aide of a trapezium be given, together with one of the oppoſite or ad- 
Jacent ſides or angles, or the area, &c. the figure may be donſtructed 
buy this and the following propoſitions. 

Corollary 4, Hence Newton's 4th problem, which is the firſt in 
Dr. Simſon's appendix, may be generally ſolved by making C AB = 
the given vertical angle, A T = A: = half the given perimeter, and 
drawing the circle to touch AT and Az in T and; then having 
deſcribed a circle from the center A, with a diſtance equal to the given 
perpendicular, draw a line C B to touch both circles, cutting the lines 
containing the given angle in C and B, then CA B will be the triangles 
| ad the truth of the propoſition is ſelf-evident. 6 


* arion II. PuonL EN. | 

Tf TP t be a circle given in magnitude and poſition acl AT, At 
tangents drawn to it from a given point; it is required to draw a line 
CB to touch the circle ſo that the part C B intercepted between AT 
and Ar may be of a given length. See fg. 1. 

Analyſis, Becauſe AC + CB + BA isgiven = 2 AT and C B 
alſo given, AC+ AB is conſequently given, 
and the angle A; hence this conſtruction. 
| Deſcribe on the given line C B a ſegment of 
a circle containing an angle egual to that made 
by the lines AT, Az, and another on the 
Game nas containing half tha: angle, in which 
let C Þ be inſcribed equal to the given ſum 
of AC and AB, cutting CA B in A; then 
if C A, A B be taken in the firſt figure 
equal to the ſame lines in that annexed, the 
poſition of the tangent will be determined. 

Corollary 1. Hence the third and eighth 3 of Newton's 
Univ. Arith, may be generally ſolved; for the vertical angle perimeter 
and area being given, T A, At Tos fig. 1.) and the angle A, are 
_ given, alſo ST Af S is given, an becauſe CAB is given, by fappo-- 
fition, T CBS is alſo given; but this laſt quantity is equal to C B 
Xx SP, and SP being. known CB js alſo given, and conſequently the 
triangle may be conſtructed by this problem. 

Corolary 2. The above problem alſo includes the ſolution of New- 


ton' s tenth, 


PRorosITION III. PROBLEM» 
The ſame things being given as in the laſt, it is required to draw the 
tangent C B ſo that its parts CP, BP may obtain a given ratio. 
Analyſis, Becauſe A TS, AS (ſee fig. 1.) are right angles, there- 
fore A and T 87 taken together are equal to two right angles; alſo 
TSC S CSP and PS B= BS. therefore C SB = half TS: 
S half the ſupplement of the angle A, whence the following conſtrue- 
"om: 
Take any given line CB and divide it according to the given ratio 
in P, anddraw P S 8 to C B, then on C B deſcribe a ſegment of 
2 circle containing an make equal to half the ſupplement of A, inter- 


ſecting PS in 8, and make S B FOR andSCT=SCP, m 
D 2 · 
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B, T C when produced to meet in A, determine a triangle A C fi- 
milar to that required. - 5 2 e 
Scholium. By the foregoing problems a great number of queſtions 
relating to the perimeters of triangles and trapeziums may be rea- 
dily reſolved, and it is worth remarking, that whatever queſtions are 
ſolveable thereby with reſpect to perimeters, when the tangent is drawn 
next the vertical point ; fimilar ones may be found the ſame way when 
the tangent is drawn on the Part fartheſt diſtant 5 and the difference 
between the ſum of the ſides and baſe will then be concerned in like 


manner as the perimeter was in thoſe foregoing. 


| PeorosITION IV, TuroREMs | 
If AB, A D be two lines 


given in poſition meeting at A, 
and BD be drawn . to AB 
cutting AD in D, then will 
the ratio of AD to DB be 
the greateſt poſſible, and of all 
lines Ad and d B the ratio of | 
thoſe which interſect _— P PE ; 
is greater than that of "thoſe . Rr Ong x - Ld 
interſecting. farther off. A 6 1 B 6 R 

For draw 4 5 parallel to DB . 5 uf 
and join 4, B; then AD: DB:: Ad: 4 b, but d B is greater than 
d b, therefore the ratio of A d to d h or AD to DB is greater than 
that of A d to d B. Again draw B F farther diſtant from D than d, 
join B F and draw FR to B 4; then Ad: dB: AF: F R; but 
F B is greater than F R, conſequently the ratio of A d to d B is great» 
er than that of A F to F B. CCC 5 
| ProposITION V. PROBLEM: | 

A and B are two given points, LON = 
and DC aline given in poſition ; 
it is required to find a point G in 
AB, ſo that GC being drawn to 
cut DC in a given angle, the rec- | 
tangle of AG and G B may be 
equal to the ſquare of G OCW. 
2 Caſe 1. Biſect A B by the nor- 


6 JO 
opal m cutting DC, and join B mn, IH De 
take any point r in Fm and draw — — Sx 
r 4 meeting D m, ſo that it may A E 68 
be L to a line to which G C is required to be parallel; and alſo take 
1 r d, then draw B R parallel to hr and from the center Rwith 
the diſtance RB deſcribe a circle cutting DC in C; draw C G mak- 
ing DCG = the given angle and G is the point required, 

For id rb. RCS RB and C G is I to RC, becauſe it is 
+ to r d by conſtruction, conſequently C G is a tangent, and there- 
fore the rectangle A G B G CT.. 8 e 

| 1 0 2. Deſcribe a circle on AB, and from any point g draw g c ma- 
ing the given angle with D-C and g & to A B and = g c, continue 
e — ; ; 2 12 'D's 


U 


and diſtance G C deſcribe a cifcle, 
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Ds to cut the circle in S and the normal S8.G will divide A Bin G 
the point required. For geg g. G CS G8, whence AGB = 
G S2 G C2, , ye 4 | : | 

| Corollary 1. If G C be required to be ＋ to DC the center of the 
circle will fall in m, | 3 | 
Corollary 2. If from the center G with the diſtance G C a circle 
be deſcribed, cutting A B in H, then will all lines drawn from A and 
B to its circumference have the ſame ratio which A H has to H B, as 
is evident from the Lemma, page 337, Simpſon's Algebra. 

Corollary 3. If AD be a given 
line and B a point given, another 
point G may be found where A G 
X GB may have a given ratio to 
G D?, by taking any line gD, deſ- 
cribing a ſemicircle thereon, and 
in it taking gez to g D in the | A 
given ratio, then drawing F m + AG ee FT B 
to and biſecting A B, and cutting „ 
DC in m, then taking n C M B and drawing C G parallel to c g, 
and G will be found; for G C2: DZ:: ge: g D2 and being he 
center C G is a tangent to the circle, and conſequently its ſquare = A 
G GB; wherefore AGB:GD?::gc*:gD2, viz. in the given 


ratios Alſo in the ſecond figure AGB —G$2= G C2? and G C2 
is to G Da in the given ratio, therefore AGX GB is to G D in the 


ſame ratio; and in a fimilar manner may be the reſt of Apollonius's 


problems on Determinate Section be reſolved, as will be evident to any 
_ perſon that takes the trouble of obſerving the method which Mr. Wales 
took in collecting his book thereon from the ſolutions that had been 
given before by Mr. Simpſon and Snellius. 


PRorosITION VI. PROBLEM. 


CD is a line given in poſition and 
A, B two given points: it is requir- 
ed to find a point C in the line CD, . 
where the ratio of A C to CB may 
be the greateſt poſſible. 

Biſect A B by the perpendicular 
F m, meeting DC in m, and take 
m C == m B, then C will be the 
point required. | 
For draw CG + to DC meeting 
A B in G, and with the center G 


which of courſe touches D C in C, | 


alſo join AC, CB and drew any other lines Ad, d B cutting the cir- 


cle in c, and D E in d; then becaule m is the circle's center and C G 
+ to m C, C G is a tangent, and AG X GB=G C2?= G H?, 
therefore AG: G H:: G H: G B, and conſequently HB: BR:: H 
A: AR; wherefore A H: HB :: AC: C B:: Ac: EB; but the 
ratio of Ac to c B is greater than that of A d to d B by prop. 4, and 

f - | therefore 
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= therefore the ratio of AC to CB is alſo greater than that of Ad to d B, 


conſequently is the greateſt poſſible, | 

Corollary 1. The other interſection of the circle gives another point, 
but the method is the ſame for all caſes, . 

Corollary 2. Hence, if there be an indefinite number of right lines 
parallel to C D, the locus of all the points C will be an hyperbola; for 
F t is given in poſition, and the diſtances C are ſet off in a direction 
making a conſtant angle with F and equal to * B. | | 

Scholium. The above problem is Dr. Simſon's 5th, the ſolution 
there given takes up ſeven quarto pages: as to the 4th it has been al- 
ready done the ſame way by Mr. Simpſon ; the 2d. and 3d. are the 
ſame as that propoſed in laſt year's Diary by Mr. Sanderſon, different 
ſolutions of which may be ſeen in the anſwers for this year; and the 


firſt is ſolved in the 4th corollary of the firſt propoſition. 


| PrxoyosITION VII. LEMMA. 
A and B are two given points, and 
SC a given circle: it is required to 
find the point G in AB, ſo that G 8 
being drawn to the center and meet - 
ing the circumference in E, the ſquare 
of CG may be equal to the rectangle 
AG and B G. Ng | 
Draw Q mz to and biſefting AB 
join SQ which biſect in P, and take 
Pn fo that 2 PM X SQ= QB? ＋ 
S CZ, then am drawn ＋ to Q S gives 


m the center of a circle, which being UB 8 


deſcribed with the diſtance B cuts N | 
the circle SC in C, then CS being drawn, cuts A B in G the point 
required, | 1 . 3 : 

For 2Pn X SQ=S 1% mm n = S m — 1 AN + S C2, 
therefore 8 — $SC2 BZ + Q11? = mB2; but B js by con- 
ſtruction = mz C, therefore Sm? — S C2 = m C2, conſequently m C'S 
is a right angle, and C G a tangent to the circle A B C, whence it 


follows that A G x GB = GC. 


PropoSTTION VIII. PROBLEM. 


A and B are two given points, and 
S DC a circle given in magnitude and 
poſition: it is required to find a point 
C in the circumference of the circle 
where the ratio of the lines A C and 
CB may be the greateſt poſſible. | 

Through the center 8 draw the „ 
line SCG by the laſt propoſition ſo z —- 
that AG Xx GB=GC?, then CA R B G 


will be the point required. For with 
the center G and diſtance GC deſ- 
cr bea circle, and draw any other lines bo 2 

A D, DB, the firſt cxtting the circle G Cc inc; then becauſe A _ 


” | * 


A being joined, and P C drawn parallel 


In poſition, and at ſuch a diſtance that v R 
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=GC2=GR2?, Ac: B:: Ac: c; but the ratio of Ac to 


c B is greater than that of A D to D B, conſequently the ratio of AC. 
to CB is greater than that of AD to DB, and therefore the ratio of 


A C to Ch is the greateſt poſſible. 


PROOSLITION VIII.  ProBLEM. 


B and B C are two lines given in po- 
fition and A a given point: it is required 
to find the point P in the line E v ſo that 


to a line given in poſition, the ratio, ſum, 
or difference of A P and PC may be given. 
1. Draw Rv parallel to the line given 


may be equal to the given ſum or difference, 
join Av and AB, and take any point 4 
from which draw a parallel to Rv, and | 

take.sb na cutting A v in 6, and draw C R B 


AP parallel to þ s, meeting B in P, then will the ſum or difference 


of AP and PC be equal to R. For vs: P: : 453: PP: A 
P, therefore AP PD and CPT PAS CDS Rv. 


2. For the ratio; take vn to v R in 
the given ratio which AP is required 
to have to PC, and parallel to n 
draw AP, and the thing is done; 
for Bu: BP: : vn: PA:: R: 
th therefore v: R:: PA: 

C 


Corollary 1. Hence the 48th pro- | 
blem of Newton's Algebra may 0 ] 9 
be ſolved geometrically; by con- R | B 
tinuing AB (ſee Newton's figure) and finding the point E in B C fo 


that FE being drawn perpen, to the horizon meeting A B produced in 


P, the ratio of AE to EP may be as the weight D to the weight E: 


for if P E repreſent the weight E, B E will repreſent its force down the 


plane, BC, and as AE repreſents the force of D, E B repreſents its 
. in the direction E B, and conſequently the weights are in equi- 
ibrio. 

Corollary 2. If the ratio of CP to P A be required ta be the 
greateſt poſſible, let AP be perpen. to AB: the reaſon is evident 
from the 4th propoſition. | 

Scholium, The application of this problem is very extenſive, parti- 
cularly in mechanics, wherein lines are often required to be drawn pa- 


rallel to the direction of gravity, &c. the problems of gunnery (ab- 


ſtract ing the air's reſiſtance) may alſo be conſtructed by it, in a much 


fimpler manner than any publiſhed hitherto, as I ſhall ſhew hereafter, 


PRoP0s1T10N IX. Turn BM, | | 
If AC D R be a circle, AD a chord, R a diameter L to AD, 
and A CD, ACD triangles in the ſegment A CD; then if from 


the 
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the centers r and 6 
R with the diſ- | | | 
tances r A and 

R A circles As 


be drawn ; alſo 
on the diameters 
Arand AR cir- 
cles rn Aand A 
bR be deſcribed; 
then if the fide 
AC of any tri- 


in AC B be pro- 
duced to cut the 


in d, the circle 


circle AB D in 
B and the circle 
Ab R in öù; al- 
ſo if RB, D B, _ 
B, rn and RB 
be drawn, then 
will the parts of 


CD be as follows, viz. 8 
1. Ad = ſum of the fides= AC TCD 
2. AB = difference of the fides 
3. An = half ſum of the ſides =Cb 
4. A5 S half difference of the ſides n C 
5. C 52 S rectangle of the ſides. 
6. bR A S half difference of the angles at the baſe r A C 
I. For the angle Ar D=2 AGD becauſe „ is the center, there- 
fore ACD=2 AdD =AdD +CD d, conſequently Cd CD 
—_ATSCF=XA#' © 7 DE 
2. In order to avoid the multiplicity of lines, ſuppoſe A B drawn 
through the point biſecting the arch A BD, and D R joined, then the 
proof that CD= CB, and conſequently that AB=AC—-CB 
will be thus: AB = BD and RB RP, therefore ARB=BR 
D and RBD S RD B; but CB DT ABD=z2 right angles = C 
B DTZz RD B, therefore C B DT Zz RDB =CDB +2 RD B,. 
and conſequently CB=CD in this cafe ; but the angles ABD and 
ACB are conſtant, and conſequently Cm is = C D in every caſe. 
3. Becauſe Anr is a right angle and 7 the center of AD d G.. An 
nd = half AC+CB, allo A == B and BCS Cd. „ AS 
half Ad = An = nd. _- | 8 FR 5 
e 
5. AC x CA Xx CFS C, becauſe C = C by Euelid. 


prop. Jo 
„„ 6. AR 
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1 


B DA - CAD S CDB CAD. z ADB S CDA -C A 
D, conſequently AR b equal half the difference of the angles at the 
baſe equal r AC, &. D | 271 

In the ſame manner if A D F be any triangle, and from the center 
D a circle be deſcribed with the diſtance D F; the lines being joined 


6. AR&=ADB=CDA—CDB=CDB4BDA(CBD) 


as in the figure, and DM 
parallel to CF; then it is 
evident that AB is the dif- 
ference of the ſegments of the 
| baſe, and AR that of the 
ſides, and becauſe A C F = 
half ADF, D M biſects A 5 
D F, and therefore MD T = | 

half the difference of the an- Ty 4 F 
gles at the baſe; but if B - A | B M 
be perpen. to AD, AB. =. 0G apoiatf gs 203 
AD T and AB RS ACF = AD M, therefore RBr =MDT, 
conſequently ARB σπ R BTT R B go? + half the diff. of th 
angles at the baſe, and therefore when the difference of the ſegments 
of the baſe is given, and the difference of the angles; the lacus of all 
the points R will be a circular ſegment deſcribed on A B, containing 
an angle equal to 90 degrees + half the difference of the anglegat the 
' baſe 3 hence if S—s, A —a, and m — n be given, the triangle may 
be conſtructed, by taking A B M-, and on it deſcribing the fegment 
containing the angle 90 + I (A — a) then taking AR S -s and 
making RBD=BRD and D will be the vertex : hence alſo the 
' loens of the vertices of all triangles which have the ſame difference of 
. - the angleg at the baſe, and difference of the ſegments of the baſe, will 
' be a circle; for as ARB is conſtant, and BR 7 alſo, and RBC 
za right angle, B C R is alſo conſtant as well as its double B DR, and 
RB D; wherefore B R is in a conſtant ratio to B D and B C, and 
conſequently the points D and C are in circles; and hence a great 
number of caſes of triangles may be conſtructed; for inſtance, if m— , 
A — a, and either 8, P, or S: sor S X s be given, and many others; 
and ſimilar methods may be uſed when AR is conſtant and A B and 
the other parts variable, Hence alſo if M G=MF, AG: AR: 
AR:AB for AF; AD+DF::AR: AB:: AM:AD:: F 
M: F D, therefore A R: AB:: (A M- FM) AG: (AD - TD) 
AR. The following problem will alſo be uſeful in ſeveral conſtruc- 
tions, viz. if ABC, A De be two given cir- He 
cles interſecting in A and C, and it be re- 
. quired to draw A BD ſo that the rectangle - 
of A B and B D may be given: becauſe the 
angles B and D are coaftant; the ratio of Be 
to B D is given, and conſequently the ratio 
of AB N B C to AB * B D, but AB X 
B'C = B EX by the diameter of the circle, 
and this being given, BE is alſo given; in 8 
the ſame manner may A B be drawn to have a given ratio to B D. 
Some parts of this problem are not rev, but were here brought to- 
ther into one view for the ſake of mak'ng referen es in order ta ſhor- 
ten the ſolutions of problems. E TE Bean 
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Scholium. In the foregoing propoſitions I have ſeldom given ſoluv 
tions to more than one caſe; there are ſome that admit of more 
cafes, but the method laid down will be applicable to the reſt with ſo 
little alteration, that I did not think it neceſſary to be more particular. 
I do not doubt but ſuch a proceedure will be looked upon as deviating 
from , geometrical ſtrictneſs by ſuch as have formed their ideas of the 
method of the ancients from the ſpecimen given by the Reſtorer (as he 
is called) of Apollonius de Inclinationibus ; however I cannot ſee the uſe 
of multiplying caſes without neceflity, nor what end it can anſwer to 
repeat the ſame thing, for each trifling alteration, when a fingle ex- 
ample would ſerve : In a propoſition there are certain things given, and 
thoſe things are ſuſceptible of various ſituations 3 now either the me- 
thod of ſolution varies according as thoſe ſituations vary, or not; if it 
doth then it is neceſſaryto increaſe the number of caſes till there be a 
ſolution for each ſituation ; if the method do not vary, what end can it 
anſwer to repeat the ſame thing over and over for no other purpoſe but 
to exhibit the various diſpoſitions of the data; when the ſame end may 
be fully accompliſhed by only increaſing the number of diagrams ? Nay 
I do not even ſee any neceſſity for this laſt ; Euclid does not uſe it, and | 
if by << the inclination of two ſtreight lines which meet together,” we 
_ underſtand either of the angles made at the point of interſection, (a ſenſe 
in which there is great reaſon to believe that Euclid intended to be un- 
derſtood) there will not then be the leaſt occaſion for ſeveral additions 
which Dr. Simſon and others have made to the elements; for inſtance, 
propoſition A, in book 6, will be included in prop. 4 preceeding it ; and g 
he additional theorem inſerted in the data hy Lord Stanbope, will ſcarcee 
y amount even to a ſecond caſe of prop. 97. &c. F 
I know this method is contrary to the practice of ſeveral that arro- 
te to themſelves all knowledge in ancient geometry; but if it be 
agreeable to common ſenſe, and give the ſame degree of evidence and in- 
ſtruction in a leſs compaſs, it certainly cannot be without its uſe, and 
may, for that reaſon, at leaſt be tolerated, : 7 
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/ finding the Areas of Curves whoſe Abſciſſas are the 
fame as thoſe in a Circle, and their Ordinates any powers 
of the correfj onding Arc or Multiples of the fine, coſine, 
Sc. By Mr. William Wilkin. 
io LN AE B be a ſemicircle whoſe diameter is | 
LAZ and center C, and from B, C, and any F.- D 
int M ere& the perpendiculars'BD, C F, and 
MN; and let MN be equal to any power of 
the arc Ae; to find the quadrature of the ſpace 
AN M or the fluent of zz, (putting A B==2 a 
Me =, AM, = æ, MN = y, Ac = x, and | 
me index of the power = m.) e 


7 
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Aſſume thi r=" 774 75 then will n . Ln X 1 x * 
am 1 

A 
S ae X (2 8) and by taking the fluents = - 
＋ fluent a n — Tv, Again aſſume the fluent of am 9 
an v Er, then will a 1 v — 15 bamem—T. 2 — 2 
| 5.0 Tran 1, thereforer n 11. 2 2 
= 22 mo(m—1) . 2 — 2 x, then again aſſume the fluent - = — 
4 . 1 — 1. 2 — 2 x + 5, and by proceeding as before 5 will be = 
4231, (1.1). (m—2z). 2 3 x 

a 2ax— x2 

=aIm. 2 9. 42 * * — 3x (4—v) and therefore 5= 43 
n. (n — 1). 2 — fluent 43 m. ( - 1). ( — 2). 1 
Whence agaih aſſume — a3 m. (m — 1). ( — 2) 3 . t for 
the fluent ſo will 7 = a3 m. (m—1). ( — 2) 123 n — 4 
4 . v = 44 m. (n — 1) (n - 2) 6 — 3) . 2 = 4 


= z* 2, wit therefore 22 13. 2 


a? m (m—1). (a). aun 35. * 


* and t 44 m. (n — 1) (2). ( — 3). 2M — 4x1: con- 


ſequently (the law of eontinuation being manifeſt) the fluent of the 
given expreſſion will be =2” x 42 fan . 1, 22 
(m— 1). * 2 x T 23 m. (m—1). 2 2 43 (1 1) 

m—2). 27 3% T4. (1-1). . . . ( 3) zm - 4, 2 


Sn. nn 4 +, &c. 
Corollary 1. If zv be put equal a— x (the coſine of the arc 2) in the 


above expreſſion, it will become = — ww 2” þamzP—Ioy pan. 


(m — 1). 2 — 2 2 43 m. (mai); ( 2). 27 39 — 44m. 
( — 1) (n — 3). 2 —4wp +, dc. the ſame as found at page 
390 of Mr. Simſon's Flux. 2d edit. 


Corollary 2. If m= 1, then ſhill the fluent of z x or the area of 
the curve ſpace ANM (whoſe ordinate MN is = circular arc A e,) 
=zx—azhHav=2zx=azhay/2ax— x7; whencex=a, 
or the ordinate paſſes through the center C, the area AFC=A C, 
and when x = 2 4 the area of the whole curve A DBA ACN 
circumference A E B == the circle whoſe diameter is A B. 

Corollary 3. If M =2, the area AN M= 22 X - azz 222 
— 2472 x (when x==2a) a 22 43 ACX (A EB Þ — AM 
= the exceſs of the circle whoſe diameter is A B above twice the ſquare 
of the rad, AC, for the whole ſpace A D B. 

Corollary 4+ If m= 7 the area =23 x — a 23 +3 4 22 v — 6 22 
2 x ＋ 6232 26443 (when x = 2 a) 4 23 — 6 43 2. 

Corollary 5. If m=24 the area = 24x — 424 T4423 — 12 4 
2*x ＋ 12 43 22 — . 63 
12 a3 22 þ 48 a0, &c. &6« 

2 2 up- 
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Suppoſe the ordinate of the curve MN to be always equal to a 


* of any power of the arc and the verſed fine >= 27” x" to find 
the curve of the ſpace AMN or the fluent of z x . Af> 


„3 Oar <a ä » 
1 8 25 N 
» 


. A S fluent = 3 eden wil 5 
* „ n 
— — 55 —. Now by finding wks of A or the £ 
» n | 
ö — * * 3 
11 fu. of (which may be eaſily had from Emer. Table, F F orm 


| „ 1+1 n —1 
| Ds TY MX 2 8 
N ſume the fluent 1d then in fluxions 2 3 — 
| | a+1. Co Hp 1 
n+ 1 Wo „ 2 ＋˙ 
* 25 Ts = 1 * * Va ax 2 % g. 'A ie I Maar 
| 4 l | Ng 
. | 

| =— Xx — . Again 4 the fluent 

| * «FX... 22 ; 
| 


a m 2 


Va 
11. when is any affirmative whole number, nd thence s, or the od 


a m. 1 — 1 22 — 2 K 


fluent of 8 and aſſuming other variable deter- 


minate * as before the required fluent of zm n will therefore be 


evidently TFT TN 2 1 ＋ 1 a 1A T4 m. ( — 1) 


2 Bam 3 e being as above, B = flu- 


ent of As, C = fluent of B . &. 
But as this cannot be purſued in a general manner by this method it 


will be neceſſary to ſhew how to proceed in particular caſes, when m and 


n are given in numbers. "2 
— ö * Xx : 
Thus. I. If n: and u each equal 1, then will A == and 


42 ax ; 
by taking &e fluents A= 1 7 50 1 24. there- | 


#1 4 * 2 3a 2 er 
= - fore the area will be = — — x4 — 
1 1 — & 

> 2 2 W 
when x 222 a becomes = ==> 


a- 42 which 


* whole area a of the curve. Oc | 


] | the flnent of the expreſſion a = 4 TD 
- =P + K ; 
vp and: einen 


2. 1fm=r and „ 2 then will A 


24 — 


Problems and Solutions. 13 


A= x2 Dr * * 2 42 àõ — ** 5nd the ans a 


| * — AX 2x3 — a x3 507 £ 


* 


6 
DB or the fluent of a 32 K. 


3. If m=2andn= „ 2 of and 2 n= 
| 2 K K * 33 
2a? ax VIA + | ES 
C X (6) = hence by taking the 
7 a/ 2 4X — x2 72 
342 22 3 x 2 K 2 m 1 
fluents + IC 2 —— 3 therefore the area £2 
n+ r 
— == ankle 4 4 8 * 2 S+4 x8 
A * 


3 43 x 22 x2 
— ͤ : — 
* 2 


—(when 1 24) 4 125 22 — 2 4. 


3 : 2 7 8 
4* If m and n each equal 2, then A... FS 225 5 
24—F 


* * = Fas —5 422 x * — 5 2 28 


— 2 r. 2 A 


n+ 1 


3 4 4 whente's =5 4 2 2 2 a 33 
44% f, ne 4 ⁴ 25 — r x 3 fy a3 x Sas 


27 x3 


and the area = | g g +$a*zx +43 
05 „77 x3 Tg a) ft = fats = (when x = 
2 4) £1.93 * — * ; 
x5 x ESL | 
as before, (s = 5 a3 = 


5. If m=3 and rA 
24 — x 


7 42 a0 =—$a3n2 SF 4 x3. 


K CAA νν - 54a5xX%), or B = 4 42 22 — 55 x3 — T5 4* x3 
— 5 a3 x and C= La 23 —- L a2 x4 - 43 x3 — 5 a+ x2, 
5 16 TT 
whence by ſubſtituting theſe values in the above general expreſiion, 
23 x3 
; —2 K A T2 4 N 


the area becomes — 


$a 83+4ax +$0* K - bene 5 
nm TAL ated. Ina | 


6. If mand n 8 equal 33 then A= — * ——— or A = - 
24 — * l 


Hie. re oo 


RELAY | za 1. — (when $2230) ene o | 


23 xI + 


—— —— 
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44 a> x3 a= 35 a3 u — 3s a+ x, C 


dt AS. - 7 Te TIT LE 
— 1 8 
= a? x5 1A © 4&4 r* 3+ 45 x>, and P 


—_ 234. 7 atxSien 35 05 amo 17 af xf 5 
af xe kr * — A x S £ * — 15a x ſubſti 


23 x+ | 
thte theſe values in the theorem and it will give 5 3 4 as as + 


7 4 +2 3 5 4 2 3 2 14 
* ＋ 1 41 x + 3£ 4 + a+ X % J= 4; 4 X% ws 


Ar 43 * (= J 44 K — 55 45 a): fe + 189 43 x5 ＋ oo 2a x4 
+35 as x3 ＋ s 4 22 for the area, &c, &c. | 
: Suppoſe the ordinate of the curve MN to be always equal to the rec- | 


tangle of any power of the arc, verſed fine and fine = 2" xf of to 


find the area of the ſpace A M N or the fluent of a x" f. 
: "0 rn+1 | WS: 


4 Afame ——— + for the fluent, then n * +1 1 : 1 


1 
$9 
V % S+rx „ 0 Xx : m 


dN 1 
m— 41 „ | mn TI r—Te 
2 * K ts „ rx a 


. 721 m- 1 2141 YT 
* „ pant * + . K. Again A 
PE. 


72＋1 * Arn B Hi (putting A = = the fluent of 


x? 1 . and B fluent of SA) then will 1 X. | 
n 

2am 1 — 129 eurer! BS. Aſſume now this fluent 
. 2 * 8 
=,+1X: 4 *. t A 2 C br ma 1 DPT (putting C 
= fluent of A and D = that of & B) by proceeding as before, and aſ- 
ſuming another value for u, the law of continuation will be evident, 
putting again in this value E flux. C and E that of & D; The 


fluent will therefore be generally expreſſed thus _ = of AT. T 
1 ＋.— I 2 +x 
CAT I kr 1 er m1. * — 2 


D) = (rn. =I. - 2E + am. MI « 12. 2 . -' F+ &c.) 
To exemplify this theorem, take the 1 Exam. given by Mr. Simpſon 


to his ſolution of the ſame problem at page 393 of his fluxions. Then 
will n. go, and I; whence zwXx—zA + fluents A 
ns oa ape? {fame Goo idee 26 Dh dcqn med (e 


4 
oz + a v N = VN — 2 * GK + 227 CVE . 442) 


e e 


New Mathematical Queſtions. 4 


L TX (a1 —az?) IA x=Eiz2vx+ Far? —Lavx- 
77. , 
N. B. In the above quoted ſolution x is the cofine, and in this æ is 
the verſed fine, if therefore in the concluſion a — x be ſubſtituted for 
the verſed fine it will appear to correſpond with the above,  _ 
Scholium. From theſe may be had the ſolutions of ſeveral queſtions 
that have been propoſed in the annual publications relating to circular 
areas and cycloidal ſpaces. The method may be purſued much farther, 
and extended to different enquiries of a ſimilar nature, where arcs of | | 
any kind, hyps. logs. &e. are involved with the fluxions of their con- 
temporaneous part, though perhaps not in ſo conciſe a manner as by | 
the method of aſſuming a ſeries with unknown coefficients, &c. yet ti 
beginners it will appear much more plain and intelligible, for whoſe 
uſe and improvement the application of the theorems is intended. 


— — 


* Cn 


Neu MATHEMATICAL QuesT1ONs to be anſwered in next 
| Year's Diagy. © . 
[x] XIV. urs TIox, by Mr. Edward Boucher. 


G ee, | to find x and). 


[2] XV. Quzs TToN, by Mr. Fininley. 228, 
4IVEN the difference of the ſegments of the baſe, the difference 4 
of the angles at the baſe, and the rectangle made by one of the 
| fides, and a line to which the other fide hath a given ratio: to find the + 
triangle. | , 
Iz] XVI. Quzsr710N, by My. John Lynn, sf Sunderland IT 
1 the given line A B be perpendicular to the the indefinite line ; 
4 AQ. and drawing any right line BE from the fixt point B, to 
cut AQ1hE, and taking E C thereon in a given ratio to E Az; it is 
x£quired to find the nature of the curve, &c, . 
[4] XVII. QuzsT1on, by Mr. George Sanderſon. 
N a triangle ACB, the baſe AB is given, and the difference of the 
A ſides A C and CB: it is required to conſtruct the triangle geome-- 
trically when the difference of A D and DC is the leaſt poſſible; CD 
being drawn from the vertex of the triangle 30 meet the baſe in a given 


angle. 
Is]. XVIII. QurzsTIon, by Mr, Iſaac Dalby, | 
| J AB and AC be tangents to a given circle meeting in the given 


point A, and from this point with a given diſtance a circle be deſ- 
exibed; it is required to draw a tangent to the firſt circle, cutting the 
laſt in Q, and the tangents in N and R, ſo that NQ may be equal to 


? 
6] XIX. pers by Mr. William Wilkin. | 
F a caſk is formed by the revolution of the quadratrix of Dinoftratus 
4 about the diameter of the generating ſemicircle; it is required to 
determine the number of ale gallons it will contain when the bung and 
head diameter are 40 and zo inches reſpectively. 9 | 

[7} XX. QuesT1on, by Mr, D. Cunningham. 


R IRED the ſum of any number of termg ot the intinite ſeries 
2. 4. 6 4.6. 8 6. 8. 10 7 


3 33 3.3. 3 Þo &c. 3 


— 
b 
— — te, —— — — 
- I 
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ES Correſpondents are defired to fend their Letters directed to be” Left at 2 75 


thematical Maſter of the Drawing Roam at the Tower 


a 


n 1 XXI. Ours ron, by My. Thomas Moſs. # 
F from the extremities S and V of the baſe of a triangle 8 TV two 


A lihes be drawn through a given point N meeting TV and ST in C 
and A; and the line TN be joine 


meeting AC in B; alfo if from 
A and C parallel lines be drawn meeting the baſe in M ani P; then 


will AB de to BC as AM to CP: required the demonſtration ? 


Mr. Thomas Todd. 


21782 £5 ByY Rn prion b 
A Has 1000 l. due from B one year hence, beſides D pounds ſeven 


years hence; to determine D pounds, with the equated time, as 
given by Malcolm's method, ſo that A may gain 201. more by this 
equatement than if he had received his money as it came due, 5 per cent. 
per annum ſimple intereft being allowed to both A and B. 57 
- . Fro] XXIII. QꝝxsTION, by My. Jeremiah Ainſworth. _ 
Hm a circle given in magnitude and poſition, the center of 
| which is ſituated in a line biſecting an angle made by two lines 
given in poſition: it is required to draw a tangent to the circle, ſo that 


the ſegment intercepted between theſe two lines may be of a given 


[zz] XXIV. Qvx8TI1oN, by the Rev. Mr. Crakelt. 
IVEN the triangle ABC, and the poſition of the point P in the 
fide BC; it is required to draw the line DE through the ſaid 
point, meeting A C in D, and A B produced in E, in ſuch ſort, that the 
ſum of tho areas of the two triangles PC D and PB E may be equal to 
"the area of the trapezium AD PB. "wv 
N. B. This is Queftion 337 of the Gent. Diary. | 
ira] XXV. PRrIze-QuesT1oON, by Reuben Purrow. | 
FF AB, AC and AN be lines given in poſition, meeting in the 
A point A, and P a given point; it is required to draw the line P.E, 
"meeting AB in D and AC in E, in ſuch a manner, that EF being 


drawn parallel to N A to meet AB in FP, the perimeter of the triangle 


DE F may be the greateſt poſſible ; without algebra. 
Whoever gives the beſt Solution to this Queſilon, before Candlemas tay, 
all receive Six Diaries and a Silver Medal; and the Perſon who gives 
the next beſt Solution ſhall be intitled to the Prize of Twelve Diaries. 
** The Author of the Ladies and Gentlemens Diary does not 
- preſume to reſtrict any of his Correſpodnents from contributing. in any 
manner they may think proper to other publications of a ſimilar kind,” 
as he will always ſtudy to © give the preference” to merit only. © 


at Md te. th. 
ww * 
* 


S . Fuft publiſhed, Price 9 


— * 


be Dedicated, by Permiſſion, to the Hon. Commiſſioners of Exciſe. - 


Px Deſcription and Uſe of a new invented Inſtrument for taking 


| the true internal Diameter, between the Bung and Head of any 
lying Caſk; together with a new and extenſive Table, ſhewing the 
internal length ;- by Means of which and the ſaid middle Diameter, the 
Content of any Caſk of whatever Curvature may be truly and readily 


| obtained. | 7 


By Mr. THOMAS MOSS. 


8 


Carnan's, No. 65, St. Paul's Charch-Yard; or to Mr. Burrow, Ma- 


— — 
— —f2ͤ— — * 
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